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7 September  1977 


SUBJECT:  Transmittal  of  Technical  Report  D-77-6  (Appendix  E) 


TO:  All  Report  Recipients 


1.  The  technical  report  transmitted  herewith  represents  the  results  of 
one  of  several  research  efforts  (Work  Units)  undertaken  as  part  of  Task  lA, 
Aquatic  Disposal  Field  Investigations  of  the  Corps  of  Engineers'  Dredged 
Material  Research  Program.  Task  lA  is  a part  of  the  Environmental  Impacts 
and  Criteria  Development  Project  (EICDP) , which  has  as  a general  objective 
determination  of  the  magnitude  and  extent  of  effects  of  disposal  sites  on 
organisms  and  the  quality  of  surrounding  water,  and  the  rate,  diversity, 
and  extent  such  sites  are  recolonized  by  benthic  flora  and  fauna.  The 
study  reported  on  herein  was  an  integral  part  of  a series  of  research 
contracts  jointly  developed  to  achieve  the  EICDP  general  objective  at  the 
Eatons  Neck  Disposal  Site,  one  of  five  sites  located  in  several  geographical 
regions  of  the  United  States.  Consequently,  this  report  presents  results 
and  interpretations  of  but  one  of  several  closely  interrelated  efforts 

and  should  be  used  only  in  conjunction  with  and  consideration  of  the  other 
related  reports  for  this  site. 

2.  This  report.  Appendix  E:  Predisposal  Baseline  Conditions  of  Zoo- 

plankton Assemblages,  is  one  of  six  contractor-prepared  reports  that  are 
appended  to  the  Waterways  Experiment  Station  Technical  Report  D-77-6 
entitled:  Aquatic  Disposal  Field  Investigations,  Eatons  Neck  Disposal  Site, 
Long  Island  Sound.  The  titles  of  the  appendices  of  this  series  are  listed 
on  the  inside  front  cover  of  this  report.  The  technical  report  provides 
additional  results,  interpretations,  and  conclusions  not  found  in  the 
individual  appendices  and  provides  a comprehensive  summary  and  synthesis 
overview  of  the  entire  project. 

3.  The  purpose  of  this  report,  conducted  as  Work  Unit  1A06C,  was  to  determine 
the  baseline  conditions  of  the  zooplankton  at  an  established  disposal  site 
off  Eatons  Neck,  Long  Island,  New  York,  and  the  surrounding  area.  The  study 
was  to  provide  a precise  estimate  of  the  distribution  and  abundance  of  zoo- 
plankton, and  ichthyoplankton.  The  exact  depth  distribution  of  these  com- 
ponents was  of  less  importance  than  the  variation  associated  with  determi- 
nations of  their  absolute  abundance  on  a seasonal  and  annual  basis.  The 
variation  of  abundance  was  deemed  necessary  and  sufficient  for  establishing 

a baseline  to  which  comparisons  could  be  made  during  and  subsequent  to 
disposal  operations. 


WESYV  7 September  1977 

SUBJECT:  Transmittal  of  Technical  Report  D-77-6  (Appendix  E) 


4.  This  report  gives  the  major  species  of  zooplankton  and  ichthyoplankton 
located  at  Eatons  Neck  disposal  area  and  a reference  area.  There  appears 
to  be  little  change  in  densities  or  type  of  organisms  from  that  reported 
in  the  literature.  One  significant  concept  in  the  report  is  that  of 
copepod  resting  eggs  which  are  at  present  being  investigated  as  an  Important 
reproductive  strategy  in  marine  copepods.  It  is  possible  that  in  future 
disposal  operations  that  numbers  of  resting  eggs  in  the  sediments  of  a 
disposal  area  should  be  considered  as  to  possible  habitat  loss  prior  to 
disposal  operations. 

5.  The  baseline  evaluations  at  all  of  the  EICDP  field  sites  were  developed 
to  determine  the  base  or  ambient  physical,  chemical,  and  biological  condi- 
tions at  the  respective  sites  from  which  to  determine  impacts  due  to  the 
subsequent  disposal  operations.  Where  the  dump  sites  had  historical  usage, 
the  long-term  impacts  of  dumping  at  these  sites  could  also  be  ascertained. 
Controlled  disposal  operations  at  the  Eatons  Neck  site,  however,  did  not 
occur  due  to  local  opposition  to  research  activities  and  even  though  the 
Eatons  Neck  project  was  terminated  after  completion  of  the  baseline,  this 
information  will  be  useful  in  evaluating  the  impacts  of  past  disposal  at 
this  site.  The  results  of  this  study  are  particularly  important  in  de- 
termining placement  of  dredged  material  for  open-water  disposal.  Reference 
studies,  as  well  as  the  ones  summarized  in  this  report,  will  aid  in  determin- 
ing the  optimum  disposal  conditions  and  site  selection  in  relation  to  the 
zooplankton  assemblages  of  the  historical  dump  site  and  surrounding  areas. 


a JOHN  L.  CANNON 

Colonel,  Corps  of  Engineers 
Commander  and  Director 
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Copepod  densities  were  maximum  at  depth  during  the  November 
diurnal,  indicating  a reproductive  strategy  not  previously 
reported. 
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This  report  presents  the  results  of  an  investigation  designed  to 
determine  the  baseline  conditions  of  the  zooplankton  at  an  established 
disposal  site  off  Eatons  Neck,  Long  Island.  The  study  was  prepared  for 
the  Office,  Chief  of  Engineers,  and  supported  by  the  U.S.  Army  Engineer 
Waterways  Experiment  Station  (WES) , Environmental  Effects  Laboratory  (EEL) , 
Vicksburg,  Mississippi,  under  Contract  No.  DACW51-75-C-0016  to  the  New 
York  Ocean  Science  Laboratory,  Montauk,  New  York.  The  report  forms  part 
of  the  EEL  Dredged  Material  Research  Program  (DMRP) . 

Contracting  was  handled  by  the  New  York  District  (NYD) ; COL  Thomas  C. 
Hunter,  CE,  NYD,  was  Contracting  Officer.  The  report  was  written  by  Ronald 
I.  Caplan,  Assistant  Research  Scientist.  The  following  New  York  Ocean 
Science  Laboratory  personnel  assisted  in  the  study:  Barbara  Butler,  Tullio 
Croce,  CAPT  Howard  DeCastro,  Gail  Ersklne,  William  Felix,  Kim  Larson,  Bruce 
Mundy,  Susan  Perrltt,  and  Ken  Tighe. 

The  study  was  conducted  under  the  direction  of  the  following  EEL 
personnel:  Dr.  R.  M.  Engler,  Environmental  Impacts  and  Criteria  Development, 
Project  Manager,  and  J.  R.  Reese,  Site  Manager.  The  contract  was  managed 
by  J.  R.  Reese,  Environmental  Monitoring  and  Assessment  Branch  at  EEL  under 
the  supervision  of  Mr.  R.  C.  Solomon,  Branch  Chief,  and  Dr.  C.  J.  Kirby, 
Chief,  Environmental  Resources  Division,  EEL.  The  study  was  under  the 
general  supervision  of  Dr.  John  Harrison,  Chief,  EEL.  The  Commanders  and 
Directors  of  WES  during  the  study  and  preparation  of  this  report  were  COL 
G.  H.  Hilt,  CE,  and  COL  J.  L.  Cannon,  CE.  Technical  Director  was  Mr.  F.  R. 
Brown. 
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CONVERSION  FACTORS,  U.S.  CUSTOMARY  TO  METRIC  (SI) 
UNITS  OF  MEASUREMENT 


U.S.  customary  units  of  measurement  used  in  this  report  can  be  converted 
to  metric  (SI)  units  as  follows: 


Multiply 


To  Obtain 


miles  (U.  S.  statute) 


1.609344 


kilometers 


quarts  (U.  S.  liquid) 


0.0009463 


cubic  meters 


AQUATIC  DISPOSAL  FIELD  INVESTIGATIONS 
EATONS  NECK  DISPOSAL  SITE,  LONG  ISLAND  SOUND 
APPENDIX  E;  PREDISPOSAL  BASELINE  CONDITIONS 
OF  ZOOPLANKTON  ASSEMBLAGES 

PART  I:  INTRODUCTION 

Background 

1.  The  primary  objective  of  this  study  was  to  provide  the  Corps  of 
Engineers  with  baseline  data  in  a region  of  potential  impact  due 
to  the  introduction  of  dredged  material.  In  order  to  complete 
this  task,  the  following  question  was  asked  as  a framework  for 
this  study: 

What  is  the  distribution  and  abundance  of  zooplankton 
and  ichthyoplankton  at  the  Eatons  Neck  Disposal  Site 
as  compared  to  the  control  region? 

Data  Base 

2.  The  aim  of  the  study  was  to  provide  a precise  estimate  of  the 
distribution  and  abimdance  of  zooplankton  and  ichthyoplankton: 
adult  copepods  (the  major  holoplanktonic  component  of  the  region); 
larval  invertebrates  (the  major  group  determining  recruitment  with 
which  to  estimate  the  future  of  benthic  populations) ; and  ichthyo- 
plankton (fish  eggs  and  larvae) . The  exact  depth  distribution  of 


-8- 


; 

I 


1 


these  three  biological  components  was  of  less  Importance  than  the 
variation  associated  with  determinations  of  their  absolute  abund- 
ance on  a seasonal  and  annual  basis . The  variation  of  abundance 
Is  necessary  and  sufficient  for  establishing  a baseline  to  which 
comparisons  can  be  made  during  and  subsequent  to  disposal  operations. 
This  report  Includes  data  and  preliminary  analysis  of  samples 
collected  from  October  1974  through  June  1975.  The  data  are  ex- 
pressed as  standing  crop  (number  of  lndlvlduals/1000  m^)  and 
percent  standing  crop  (copepod  fraction  only) . 

A data  base  has  a number  of  components , each  of  which  Is  associated 
with  the  distribution  and  abundance  of  a natural  population  or  sub- 
set of  a population,  e.g.,  egg,  larvae,  adult.  The  distribution  of 
a population,  which  In  this  case  Is  a biological  population  or  group 
of  actually  Interbreeding  Individuals,  can  be  expressed  In  a number 
of  dimensions  Including  time  and  space  but  Is  not  limited  to  these. 
The  chemical  and/or  physical  characteristics  of  the  time  and  space 
set  may  be  considered  as  subsets  of  the  system  or  may  define  other 
sets  of  a distributional  pattern.  The  form  of  the  distributional 
pattern  may  be  represented  graphically  or  mathematically.  Its 
utility,  Irrespective  of  form,  lies  In  an  understanding  and  potential 
prediction  of  similar  patterns  In  adjacent  regions  and  at  a future 
date.  The  exact  form  of  the  present  distributional  patterns  relate 
to  the  time  series  data  of  the  major  data  set  defined  by  space,  l.e., 
location  of  stations  and  concomitant  densities  (#/1000  m^  or  #/llrer). 


Such  distributional  patterns  presented  In  this  manner  describe  the 
dimensions  within  which  the  data  can  be  expected,  with  defined  pro- 
babilities, to  vary  in  a time  and  space  set.  The  magnitude  of  the 
natural  variations  observed  are,  however,  best  characterized  by 
patterns  of  numerical  abundance. 

Vertebrate  and  Invertebrate  Taxa 

Taxonomic  divisions.  The  zooplankton  can  be  further  divided  into 
holoplankton,  ichthyoplankton,  and  invertebrate  meroplankton . 

Meroplankton  and  Ichthyoplankton.  Meroplankton  are  the  planktonic 
larval  stages  of  organisms  that  spend  a portion  of  their  life  cycle 
as  nonplankton,  l.e.,  benthic.  This  component  includes  eggs  and 
larvae  of  both  vertebrate  and  invertebrate  taxa;  the  teleostean  mero- 
plankton are  termed  ichthyoplankton.  The  ichthyoplankton  are  repre- 
sentative of  both  the  pelagic  and  benthic  fish  populations.  They  are 
the  resource  from  which  the  adult  populations  must  draw  in  order  to 
sustain  future  populations.  The  ichthyoplankton  portion  of  the  Long 
Island  Sound  (LIS)  waters  represents  a major  component  of  the  biolo- 
gical community  susceptible  to  the  potential  impact  by  the  proposed 
disposal  of  dredged  material.  The  second  component  of  the  meroplankton 
considered  here  is  that  dealing  with  the  invertebrate  fraction;  the 
larval  forms  are  most  germane  as  they,  like  their  vertebrate  counter- 
parts, are  an  indication  of  the  available  resources  for  colonization 
and  maintenance  of  benthic  populations. 

Holoplankton.  The  component,  termed  the  holoplankton,  does  not  appear  to 


-10- 


have  a direct  link  to  the  benthic  populations.  However,  It  also 
may  be  potentially  adversely  affected  by  dredged  material  In  that 
Its  eggs  are  In  the  sediments.!  This  group  provides  all  life  iges 
of  the  plankton  (eggs,  larvae,  and  adult)  and  represents  a possible 
Indicator  of  the  capacity  of  the  physical/chemical  environment  to 
support  Its  populations.  The  major  taxon  In  LIS  Is  the  Copepoda, 
representing  at  least  90  percent  of  the  biomass  of  all  zooplankton.^ 
Other  crustacean  groups  are  also  Important  components  of  the  holo- 
plankton,  e.g.,  Mysldacea  and  Cladocera,  Chaetognatha,  Coelenterata 
(medusae),  and  Ctenophora  also  occur  In  Sound  holoplankton. 

8.  The  Importance  of  the  holoplankton  as  baseline  components  lies  In 
their  value  In  the  assessment  and  prediction  of  changes  In  the 
physical/chemical  environment.  Most  of  the  Important  Indicator 
species  found  In  the  Sound  are  members  of  the  holoplankton.  They, 
like  the  abundance  data,  characterize  the  levels  of  production  In 
the  Sound  and  Indicate  the  Influence  of  both  Internal  and  external 
components  of  the  total  biota.  Consequently,  although  they  do  not 
contribute  to  the  recruitment  of  benthic  populations,  they  do  define, 
better  than  the  meroplankton,  those  conditions  which  are  responsible 
for  the  success  or  failure  of  meroplankton  components.  These  com- 
ponents are  Indeed  Interrelated  In  terms  which  define  the  data  base 
for  the  Sound  generally  and  for  the  benthic  portions  of  the  Sound 
specifically.  The  Importance  of  zooplankton  In  cycling  nutrients  and 
energy  to  benthic  populations,  though  documented,  will  not  be  con- 
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sldered  in  the  present  report. 


[ Previous  Investigations 

S 9.  LIS  investigations  began  with  Deevey^  (zooplankton)  and  Richards^ 

[ ^chthyoplankton) . The  periods  of  observation  and  distribution  of 

[ studies  are  indicated  in  Table  El.  All  components  of  the  zoo- 

I plankton/lchthyoplankton  are  indicated  therein.  The  next  study 

was  that  of  Caplan  and  Pastalove.^  This  1971  investigation  in- 
cluded only  two  periods,  April  and  August,  and  further  differed 
from  all  previous  work  in  that  a pumping  system  was  used  to  collect 
plankton  - the  first  time  such  a system  was  used  in  LIS.  That  same 
year,  the  National  Marine  Fisheries  Service  investigated  the  waters 
- around  Davids  Island,  N.Y.^  This  investigation  included  neuston  as 

well  as  water  column  plankton. ^ Ichthyoplankton  were  not  analyzed 
and  remain  to  be  analyzed.  The  coverage  of  this  study  Included  other 
parts  of  LIS  as  well  as  the  Davids  Island  region  located  in  the 
extreme  western  portion  of  the  soimd. 

10.  From  January  1973  through  June  1974,  a study  of  LIS  plankton  was 
carried  out  under  the  direction  of  Dr.  H.  Austin  (Shoreham)  and 
Dr.  R.  Nuzzl  (Jamesport) . (The  zooplankton  portion  has  been  reported 
elsewhere  [References  6-8]).  This  investigation  was  located  at  the 
proposed  sites  of  the  Long  Island  Lighting  Company's  two  nuclear 
generating  facilities  at  Mattituck  and  Shoreham,  L.I.  (Table  El). 

Both  Ichthyoplankton  and  zooplankton  were  Investigated. 


1 
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PART  II : METHODS 


11.  The  present  investigation  at  Eatons  Neck  (EN)  was  begun  in  October 
1974  (Table  E2).  Stations  were  established  at  several  sites  within 
the  old  disposal  ground  that  was  enlarged  at  the  request  of  State 
and  Federal  agencies.  The  region  is  approximately  2 miles  square* 
(Figure  El  and  E2) . The  frequency  of  sampling  was  approximately 
monthly  (Table  E2).  Stations  were  changed  as  marker  buoys  became 
available  to  facilitate  sampling  at  the  same  spot  each  month. 

Station  ENA  was  sampled  during  the  last  three  cruises  to  provide  a 
wider  pattern  of  samples.  Station  locations  are  indicated  in  Table 
E3  and  Figure  E2.  Station  field  routine  was  as  follows: 

a.  A 60-cm-diameter  bongo  frame  with  202-y  and  363-y  mesh  nets 
(net  length/opening  ratio  5:1)  and  equiped  with  flow  meters 
mounted  1 within  each  net  and  1 externally  between  the  nets. 
The  nets  were  towed  at  the  surface  and  middepth  for  5-10  min 
in  a circular  pattern  around  a buoy  and  middepth  drogue. 
Sightings  utilizing  a hand-held  compass  (Model  2030)  were 
taken  on  the  drogue  array  to  determine  the  drift  of  water 
during  the  sampling.  A surface  drogue  was  deployed  at  the 
same  time  as  the  middepth  drogue.  Each  drogue  was  composed 
of  a current  cross  at  the  correct  depth.  The  drogue  study 
representation  was  that  of  a Lagranglan  format  whereas  the 
buoy  format  represented  an  Eulerlan  format.  The  purpose  of 
the  drogue-buoy  format  was  to  determine  the  time  relationships 


* A table  for  converting  U.S.  customary  units  to  metric  (SI)  can  be  found 
on  page  7. 
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El.  Regional  map  of  Eatons  Neck  study  site 


STATION  LOCATIONS 
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Figure  E2.  Study  site  of  Eatons  Neck  disposal  area 


r 

between  fixed  and  moving-point  planktonic  distributional 
patterns,  Eulerian  vs.  Lagrangian  reference  frame. 
b . Samples  obtained  in  this  manner  were  taken  from  washed  nets 
and  placed  into  quart  jars  to  which  were  added  sufficient  25 
percent  formalin  to  bring  solution  to  4 percent  formalin, 
buffered  (Sodium  acetate)  formalin  (pH  7.2),  and  a station 
label  utilizing  the  standard  MARMAP  Survey  I Manual  format. 
Concomitant  physical  and  chemical  measurements  were  made  with 
each  sample.  Hydrocasts  Included  multidepth  Nlsken  bottles 
(two  depths),  BT  profiling,  surface  temperature,  and  salinity 
measurements.  Salinity  samples  were  analyzed  by  the  Chemistry 
Department  at  the  New  York  Ocean  Science  Laboratory  (NYOSL) 
utilizing  an  inductive  salinometer  with  a precision  of  + 
0.001“/oo.  Temperature  data  on  BT  casts  have  a precision  of 
+ 1°C  whereas  the  Bucket  Thermometer  (surface  water  temperature 
only)  has  a similar  precision. 

12.  The  samples  were  then  returned  to  NYOSL  for  biomass,  displacement  volume, 
species  composition,  and  population  analysis.  Samples  brought  into  the 
laboratory  were  first  split  into  workable  aliquots  utilizing  a Folsom 
plankton  splitter. These  aliquots  were  then  used  to  measure 
biomass  (displacement  volume  or  dry  weight) ; one  aliquot  was  examined 
for  fish  eggs  and  larvae  and  then  enumerated  in  terms  of  other  in- 
vertebrate/vertebrate taxa,  life  history  stage,  and  extraneous 
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material  (tar,  debris,  etc.)*  The  National  Marine  Fisheries  MARMAP 
Survey  Manual  has  also  been  used  as  it  relates  to  the  ichthyo- 
plankton  sorting,  identification,  and  enumeration. 

Ichthyoplankton,  eggs,  and  larvae  were  picked  from  the  aliquots, 
counted, and  placed  in  labeled  vials.  The  eggs,  at  least  100  per 
sample,  were  then  identified  utilizing  total  diameter  and  oil  droplet 
numbers  and  diameters.  All  of  the  invertebrate  zooplankton,  exclu- 
sive of  copepods,  were  then  counted.  To  determine  the  copepod  density 
the  sample  was  placed  in  a beaker  and  the  volume  brought  to  a constant 
volume,  100  or  200  milliliters.  Five-milliliter  aliquots  were  then 
removed  with  a stempel  pipette.  Sufficient  5-m£  stempel  pipette 
volumes  were  counted  to  provide  at  least  400  individuals  for  each 
sample.  Each  stempel  pipette  volume  withdrawn  from  the  aliquot  was 
counted  completely  utilizing  a glass  petri  dish  with  1-centimeter 
grid.  The  samples  were  analyzed  with  a dissecting  microscope  at  a 
power  of  15X.  The  eye  pieces  of  the  dissecting  microscopes  were 
equipped  with  ocular  micrometers  to  permit  measurements  of  copepods 
and  thereby  facilitate  species  identification. 

Biomass  determinations  were  made  on  aliquots  by  drying  the  samples 
in  weighted  pans.  The  samples  were  dried  in  an  oven  for  3 hours  at 
a temperature  of  70°C.  Weighings  were  done  on  a Met  tier  balance 
(Model  H20T)  with  a precision  of  +0.1  mg.  Ash-free  dry  weight  deter- 
minations were  made  by  taking  a subsample  of  the  biomass  and  placing 
it  in  a preweighed  crucible.  The  crucible  was  then  placed  in  a 


muffle  furnace  for  2 hours  at  a temperature  of  500°C.  The  crucible 
was  removed  and  cooled  in  a desiccator  for  4 hours  and  then  weighed 
on  a Mettler  balance  (Model  H20T)  with  a precision  of  +0.1  mg. 


15.  The  station  codes  used  in  this  report  include  a three-part  code  as 
follows: 

a.  The  first  part  indicates  the  station  (see  Figure  E2) , 


e.g.,  ENl,  ENA,  ENCONT. 

b.  The  second  part  indicates  the  mesh  of  the  net  used, 
e.g. , 363y  or  202y. 

c.  The  third  part  of  the  code  indicates  the  depth  of  the 
sample  where  A=surface,  B=middepth,  and  C=bottom.  The 
type  of  station  (buoy  or  drogue)  is  indicated  with  the 
numeral  1 for  buoy  and  2 for  drogue. 

The  appropriate  code  for  the  tow  around  a buoy  of  a surface  sample 
taken  at  station  ENA  with  the  363y  net  would  be  ENA-363-1A,  whereas 
the  two  around  a drogue  of  a bottom  sample  taken  with  the  202y  net 
at  the  control  station  was  designated  as  ENCONT-202-2C . The  only 
replicate  tows  made  during  this  study  were  done  during  the  December 
cruise.  At  that  time  only  the  surface  samples  were  replicated,  in- 
dicated by  a 1 or  2 preceeding  the  sample  depth,  e.g.,  A only.  The 
subsurface  tows  were  not  replicated. 

16.  Sampling  at  the  Eatons  Neck  Disposal  Site  began  on  30  October  1974. 
During  this  first  cruise  only  363u  mesh  nets  were  available  and 
therefore  all  the  samples  were  collected  with  this  type  of  gear.  The 
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water,  as  would  be  expected  for  this  time  of  the  year,  was  full  of 
ctenophores  - gelatinous  organisms  which  extensively  clog  the  net 
and  make  determination  of  biomass  and  standing  crop  (density)  diffi- 
cult to  assess.  It  was  found  that  two  methods  could  be  employed  to 
substantially  reduce  the  quantity  of  ctenophores  both  obtained  in 
the  nets  and  retained  in  the  fixed  samples.  Subsurface  tows  yielded 
a lower  ctenophore  fraction  than  surface  tows;  therefore,  this 
strategy  was  employed  during  the  October  monthly  cruise. 

17.  Further,  once  a sample  was  brought  on  board,  it  was  placed  in  a bucket 
to  which  was  added  a small  quantity  of  formalin  (25  percent  buffered) . 
After  5 min  the  bucket  was  decanted  and  the  ctenophore  fraction  (which 
remained  at  the  top)  was  separated  from  the  fraction  containing 
copepods  and  larval  invertebrates  (located  on  the  bottom). 

18.  Only  two  stations  were  sampled  in  October,  ENl  and  EN2  (Figure  E2) . 
Eleven  of  the  18  samples  were  retained  for  analysis  with  the  remain- 
ing 7 samples  being  discarded  due  to  the  preponderance  of  ctenophores 
in  spite  of  the  preventive  methods  described  above. 

19.  Zooplankton  sampling  at  Eatons  Neck  in  November  was  not  hampered  by 
the  presence  of  ctenophores;  consequently,  larger  quantities  of 
material  were  obtained.  This  period  marked  the  first  diurnal  sampling 
program  at  the  disposal  site.  A diurnal  sampling  program  is  usually 
divided  into  two  components,  a spatial  regime  and  a diurnal  regime. 

The  spatial  regime  is  designed  to  establish  the  spatial  pattern  in 
the  area  of  Interest  before  the  diurnal  sampling  begins.  This  spatial 


sampling  program  is  carried  out  as  quickly  as  possible  to  determine 
synoptlcally  a baseline  for  the  subsequent  diurnal  sampling. 


20.  In  November,  two  samples  (middepth  and  bottom)  were  taken  at  three 

stations:  ENl  and  EN2  (disposal  site)  and  EN3  (control  site).  Mid-  \ 

depth  and  bottom  depths  were  sampled  since  the  zooplankton  were  | 

> 

concentrated  at  these  levels  during  the  time  of  sampling.  . 

j 

21.  The  monthly  cruise  in  December  required  2 days  due  to  weather  and  ^ 

vessel  problems.  During  the  first  day  (13  December  1974),  Suffolk 
County  Marine  Division  boat  BRAVO  assisted  in  the  sampling  of  stations 
at  Buoy  B and  Control  Buoy  EN3.  Only  surface  tows  were  made  during 
this  cruise.  Each  surface  tow  consisted  of  pulling  two  202y  mesh 
nets  side  by  side. 

22.  The  subsurface  samples  were  obtained  several  days  later  (18  December 
1974) . Due  to  the  time  difference  in  the  collection  of  the  samples 
for  this  month,  exact  comparisons  of  differences  in  spatial  patterns 
are  not  possible.  However,  the  overall  pattern  of  distribution  can 
be  interpreted  in  terms  of  the  types  and  relative  abundance  of  the 
organisms  observed.  During  this  cruise,  the  two  types  of  nets  (202y 
mesh  and  365y  mesh)  were  used  for  the  first  time  enabling  internet 
comparisons  as  these  relate  to  the  catchabllity  of  each  net  tvjie. 

23.  Density  values  are  presented  as  mean  number  of  organisms/ 1000  m + 
one  standard  deviation  or  + the  coefficient  of  variation  (CV)  in 
percent.  This  expresses  the  percent  variation  as  a function  of  the 
mean.  The  number  of  samples  which  was  used  to  determine  the  mean  is 
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indicated  by  the  letter  N.  No  statistical  tests  were  run  to 
quantify  the  differences  in  densities,  therefore  all  statements 
relating  to  densities  which  are  "higher"  or  "lower"  are  qualitative 
but  usually  reflect  major  differences  in  densities,  e.g.,  greater 
than  one  order  of  magnitude.  This  was  done  because  of  the  high 
variability  of  data  and  lack  of  replicate  samples. 

PART  III:  RESULTS 


Winter  Period* 


October  monthly  cruise 


24.  Zooplankton.  During  this  month,  six  species  of  adult  copepods  were 
collected.  The  percent  standing  crop  of  the  dominant  species, 

Aaartia  tonsa,  averaged  97  + 6.51  percent  (N=4)  for  the  surface  tows; 
98.46  + 4 percent  for  the  middepth  tows;  and  85  + 36  percent  (N=4) 
for  the  bottom  tows.  The  average  standing  crop  for  this  species  at 
all  depths  was  higher  at  ENl  (196  x 10^  + 10^/1000  m^;  N=4)  than  at 
EN2  (34  X 10^  + 26  X lO^/lOOO  m^;  N=4) (Table  E4) . These  observed 
densities  at  ENl  and  EN2  are  similar  and  lower  than  those  reported 

for  this  species  at  Shoreham  (195  x 10^/1000  m^)  in  1974^,  respectively. 

25.  The  remaining  five  species  of  adult  copepods  comprised  less  than  9 
percent  of  the  standing  crop  at  both  stations.  This  group  included 
(in  order  of  decreasing  numerical  abundance)  Pseudodiaptorms  ooronatuSj 
Lahidoaera  aestivaj  Temora  longiaomisj  Pseudoaalanus  minutuSj  and 
Aaartia  clausii.  The  only  evidence  of  vertical  stratification  in 

this  group  was  found  for  Pseudodiaptorms  ooronatus,  which  predominately 


* Winter  period  = 30  October  74  - 31  December  74. 
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occurred  in  middepth  and  bottom  tows  at  both  ENl  and  EN2. 

26.  Relatively  few  noncopepod  zooplankters  were  obtained  in  October 
1974  (Table  E5) . The  dominant  adult  form  (holoplankton)  was  the 
mysid,  Neomysis  amerioana,  which  occurred  in  greatest  numbers  at 
middepths  and  along  the  bottom  at  ENl  (>100/1000  m^) . At  EN2, 
the  densities  were  low  throughout  the  water  column  on  the  average 
(>100/1000  m^) . The  presence  of  this  spe^'ies  in  October  was  re- 
ported for  Shoreham  in  1973^  and  represents  the  expected  seasonal 
occurrence  of  myslds  at  depths  during  the  day.^»^  No  other  adult 
zooplankter  (noncopepod)  was  obtained  in  October  1974. 

27.  The  occurrence  of  invertebrate  meroplankton  was  infrequent  during 

the  October  sampling.  However,  there  were  some  individuals  present 
in  the  following  groups:  crab  larvae,  shrimp  larvae,  Polychaeta 

larvae,  and  molluscan  larvae  (vellgers) . 

28.  Ichthyoplankton . No  fish  larvae  were  collected  and  only  1 species 
of  eggs,  Saophthalmus  axjuosus,  during  this  period. 

November  spatial  and  diurnal  cruise 

29.  Zooplankton.  The  spatial  pattern  indicated  a high  concentration  of 
Aoartia  tonsa  at  all  stations  (ENl,  EN2,  and  EN3),  with  an  average 
percent  standing  crop  of  97+6  percent  (N=7)  and  an  average  density 
of  6.5  X 10^  + 5.7  X 10^/1000  m^  (N=7) (Table  E4) . Other  species  pre- 
sent were  Pseudodiaptomus  aoronatus  and  Labidooera  aestiva  - each 
representing  less  than  3 percent  of  the  total  number  of  copepods 
sampled. 
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30.  As  was  the  case  in  October,  the  mysid  Neomysis  ameriaana  was  the 
dominant  noncopepod  zooplanker  present  at  Eatons  Neck  Disposal 

Site.  The  presence  of  substantial  numbers  of  nellgers  (larval  molluscs) 
Indicated  a change  in  the  meroplankton  from  that  observed  in  October 
1974  (Table  E5) , whereas  there  appears  to  be  a decrease  in  shrimp  larvae. 

31.  The  diurnal  sampling  program  (not  tabulated)  began  at  1900  hr  on 

19  November  1974.  The  pattern  of  depth  distribution  and  abundance  was 
similar  to  that  indicated  by  the  spatial  pattern  in  terms  of  adult 
copepods.  Aaartia  tonsa  was  the  dominant  copepod  throughout  the  water 
column  during  the  entire  diurnal  period  of  study  (14  hr).  Further, 
Pseudodiaptomus  aoronatus  and  Labidoaera  aestiva  were  also  present. 

This  pattern  is  similar  to  the  expected  pattern  as  indicated  by 
previous  diurnals  in  LIS.^ 

32.  The  pattern  for  larval  invertebrates  and  other  zooplankton  (not 
tabulated)  was  similar  to  the  pattern  observed  during  the  spatial 
portion  of  this  study  with  mysids  comprising  the  dominant  form  present 
throughout  the  water  column,  Veligers  were  the  most  numerous  larval 
form  during  the  diurnal  with  maximum  surface  densities  at  midnight 
(2300  hr)  and  concomitant  maximum  middepth  densities  at  dusk  (1900  hr) 
and  dawn  (0700  hr) . This  pattern  indicates  that  the  highest  veliger 
densities  vary  dlumally.  Consequently,  sampling  for  this  form  should 
concentrate  at  middepths  during  the  day  or  at  the  surface  at  night. 

33.  Ichthyoplankton.  No  fish  eggs  and  larvae  were  collected  during  this 
period. 
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December  monthly  cruise 

34.  Zooplankton  (copepods).  The  overall  pattern  of  abundance  at  the 
surface  was  similar  to  the  distribution  observed  in  November  (Table 
E4).  Aoartia  tonsa  was  the  dominant  copepod,  comprising  more  than 
90  percent  of  the  percent  standing  crop.  In  five  of  the  nine  samples 
in  which  both  adults  and  copepodites  were  present,  the  copepodid 
stage  was  more  abundant.  This  indicates  a substantial  recruitment 
of  larval  copepods . The  next  most  numerous  species  at  this  time 
was  Faraaalanus  sp.,  a small  copepod  (less  than  1 mm),  which  was 
obtained  in  the  smaller  mesh  net  only. 

35.  Finally,  several  species  were  present  that  were  found  during  the  two 
previous  months  including  (in  order  of  largest  percent  standing  crop) 
Pseudodiaptomus  aoronatus  (1  percent),  Temora  longiooxmis  (1  percent), 
and  Centropages  sp.  (<1  percent). 

36.  Zooplankton  (noncopepod  fraction) . The  meroplankton  component  was 
dominated  by  polychaete  larvae  (Table  E5) . This  group  was  present 
both  as  late  larvae  and  trochophores , or  early  larvae.  The  trochophore 

^ stage  is  also  present  in  other  invertebrate  phyla,  e.g.,  Mollusca, 

and  cannot  be  considered  only  as  larval  polychaetes.  Larval  poly- 
1 chaetes  were  more  prevalent  at  the  surface  and  at  the  disposal  site 

' than  at  depth  or  control  stations. 

I 

I 37.  Veligers  were  also  present  in  December  (Table  E5) . They  were  more 

> common  in  surface  samples  than  deep  samples. 

I i 


-24- 


1 


38.  Crustacea  and  shrimp  larvae,  though  present,  were  very  rare.  When 
present,  however,  they  were  more  often  obtained  at  the  surface  In 
the  disposal  site  region  (Table  E5) . The  only  other  larval  form 
present  were  the  nauplii  of  barnacles.  They  were  not  found  in  the 
subsurface  tows  or  at  the  control  stations. 

39.  Mysids  were  the  only  holoplanktonic  (noncopepod)  form  found  during 
December  1974.  They  were  present  at  substantially  larger  numbers  at 
the  disposal  stations  as  compared  with  the  control  station.  Further, 
they  were  less  common  at  the  surface  than  at  depth  (Table  E5) . 

40.  The  present  set  of  samples  for  October,  November,  and  December  1974 
Indicate  a pattern  of  distribution  and  abundance  for  both  copepod 

O 

and  noncopepod  fractions  which  Is  similar  to  that  reported  by  Deevey^ 
and  Austin  and  Caplan.^’  ® 

41.  Ichthyoplankton.  Small  quantities  of  1 species  of  fish  larvae 
Ammodytea  hexapterua  and  the  eggs  of  Soophthalmua  aquoaua  were 
collected  during  the  December  cruise. 

Spring  Period* 

42.  This  period  as  well  as  the  previous  one  is  defined  in  terms  of  the 
amount  of  plankton  (nonichthyoplankton)  in  the  water.  The  ichthyo- 
plankton seasons  are  discussed  later.  The  relatively  warm  surface 
water  temperatures  encountered  during  December  1974  ('\'7.0°C)  were 
substantially  reduced  in  January  to  3.5“C  and  reached  a seasonal  low 
in  February  of  2**C.  During  the  March  monthly  cruise  (1  April  1975), 
the  surface  water  temperature  had  increased  to  4.0®C. 

* Spring  period  « 1 January  75-1  April  75. 
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January  monthly  cruise 

43.  Zooplankton.  The  copepod  fraction  of  the  plankton  community  in  January 
consisted  of  three  species,  the  dominant  being  Aoartia  tonaa,  which 
was  present  at  all  stations  and  depths  at  an  average  of  58  percent 
standing  crop  (Table  E4) . The  densities  of  this  species  were  as  high 
as  was  reported  for  December  1975,  The  density  was  over  10^/1000 

at  most  of  the  stations.  The  second  major  species  was  Temova  tongi- 
aorniSj  which  averaged  34  percent  of  the  total  adult  copepods  observed 
in  January.  Approximate  equal  numbers  of  T.  Zongiaomis  were  found 
at  the  disposal  and  control  sites  (Table  E4) . There  were,  however, 
greater  numbers  of  this  species  at  depth.  The  third  major  species  was 
Aoartia  aZausii  which  averaged  5 percent  of  the  total  adult  populations. 

44.  The  dominant  meroplankton  were  shrimp  larvae  and  barnacle  nauplli 
(Table  E5) . The  shrimp  larvae  were  more  common  at  depth  and  at  the 
control  site.  The  barnacle  larvae  were  common  throughout  the  water 
column  and  tended  to  be  more  common  at  the  control  site  (Table  E5) . 

45.  There  was  a decrease  in  the  occurrence  of  both  polychaete  and  gastropod 
larvae.  Although  the  densities  were  similar  to  those  found  in  December, 
they  were  present  at  only  half  the  stations  (Table  E5) . These  groups, 
like  the  barnacle  nauplli  were  more  common  at  the  control  stations. 

No  crab  larvae  were  collected  in  January. 

46.  Ichthyoplankton . No  fish  eggs  were  collected  during  the  January 
monthly  cruise. 
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February  monthly  cruise 

47.  Zooplankton.  Aaartia  tonsa  was  the  dominant  copepod  during  February 
(Table  E4),  although  its  average  percent  composition  was  reduced  to 
40  percent  (a  decrease  of  18  percent) . The  second  most  numerous 
copepod  was  Temora  longiaornis.  Its  percent  composition  increased 
slightly  from  34  to  39  percent.  The  most  dramatic  change  was  in  the 
percent  composition  of  Aaartia  alausii,  which  increased  from  5 percent 

in  January  to  16  percent  in  February.  A.  alausii  is  the  major  component 

2 

in  the  cold-water  or  spring  community  in  LIS. 

48.  The  most  common  larvae  present  during  this  month  were  the  larval 
stages  of  barnacles  (Table  E5) . Both  nauplii  and  cyprids  were  present, 
although  the  nauplii  were  present  in  higher  numbers.  These  larvae 
were  not  stratified  and  occurred  in  both  surface  and  middepth  samples. 

49.  Polychaete  larvae  were  relatively  infrequent;  they  were  found  in  only 
five  of  the  twenty-one  samples  (Table  E5).  There  appeared  to  be  a 
higher  concentration  of  these  larvae  in  the  disposal  site  than  in 
the  control  site;  they  were  evenly  dispersed  in  the  water  column 
(Table  E5) . 

50.  Vellgers  and  shrimp  larvae  were  also  not  common  in  February,  both 
groups  being  obtained  only  in  middepth  and  bottom  samples.  The 
occurrence  of  veligers  was  about  the  same  at  both  sites,  whereas 
shrimp  larvae  were  found  at  the  disposal  site  exclusively. 

51.  Three  holoplankton  groups  were  obtained  in  February:  Chaetognatha, 

Cladocera,  and  Myslda.  The  Chaetognatha  and  Myslda  were  more  common 
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in  subsurface  samples,  whereas  Che  Cladocera  were  present  throughout 
the  water  column.  Mysida  and  Cladocera  occurred  in  approximately 


equal  numbers  at  both  sites . Chaetognatha  were  more  common  at  the 
disposal  site,  however. 

52.  Ichthyoplankton . The  only  fish  eggs  obtained  this  month  were  those 
of  the  fourbearded  rockling,  Enahelyopus  oimbrius  (Table  E6) . The 
eggs  of  this  species  were  found  at  all  stations  and  depths.  The 
average  number  of  eggs  was  475  + 1264/1000  m^  (CV  = 2.65)  (N=18). 

Fish  larvae  obtained  during  this  cruise  included  two  species:  the 
sculpin,  Myoxoaephalus  spp.,  and  the  Pacific  sand  lance,  Ammodytes 
hexapterus  (Table  E6) . The  former  was  predominant  at  the  control  station, 
whereas  the  latter  was  found  at  all  stations.  The  average  number  of 

fish  larvae  was  50.33  + 56.11/1000  m^  (CV  = 1.11) (N=18). 

March  monthly  cruise 

53.  The  month  of  March  was  difficult  to  work  in  due  to  poor  weather  condi- 
tions. The  monthly  cruise  took  place  on  1 April  1975. 

54.  Zooplankton.  The  March  pattern  of  copepods  was  typical  of  LIS  in  the 
spring.^  The  dominant  species  was  Aaartta  alausii.  It  represented 

57  percent  of  the  total  copepods  obtained  (Table  E4).  Copepodids  were 
the  second  most  common  group  with  an  average  percent  composition  of 
about  20+5  percent  (N=20) . 

55.  Temora  longiaomis  and  Aaartia  tonsa  decreased  in  abundance  during 
March.  The  average  percent  per  sample  of  T.  longiaornia  was  19+6 
percent  (N»20) , a decrease  of  20  percent  in  one  month.  Aaartia  tonsa 


L 
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comprised  only  3 percent  of  the  total  copepods  collected  during  March. 
There  was  a 20  percent  decrease  In  the  total  number  of  copepods  per 
sample  from  February  to  March.  The  average  number  of  copepods  per 
1000  m^  was  4.5  x 10^  i 3 x 10^  (N=20)  and  3.5  x 10^  + 2 x 10^  copepods 
per  1000  m^  (N=20)  for  February  and  March,  respectively. 

56.  The  meroplankton  were  dominated  by  barnacle  larvae  as  all  samples 
except  one  contained  this  larval  type  (Table  E5) . Polychaete  larvae 
occurred  In  equal  quantities  at  all  depths  and  at  both  control  and 
disposal  sites. 

57.  Shrimp  larvae  occurred  slightly  more  frequently  than  the  bivalve 
veligers  during  March.  They  were  concentrated  in  subsurface  samples 
and  were  generally  more  common  at  the  control  station  (Table  E5) . The 
bivalve  veligers  were  present  throughout  the  water  column.  There  was 

no  apparent  difference  in  average  occurrence  between  control  and  disposal 
site  samples  for  this  group. 

58.  Finally,  holoplankters  included  Chaetognatha  and  Cladocera.  Both 
groups  were  found  in  most  of  the  samples.  They  were  equally  common 
at  control  and  disposal  sites.  The  Chaetognatha  were  concentrated 
in  subsurface  samples  whereas  the  Cladocera  were  present  throughout 
the  water  column  (Table  E5) . Chaetognatha  and  Cladocera  densities 
like  copepod  densities  were  lower  in  March  than  in  February. 

59.  The  observed  quarterly  pattern  indicates  a number  of  departures  from 
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that  indicated  by  previous  investigations.  ’ ’ 


a.  The  Aaartia  ctausii  bloom  occurred  later  (February-March) 
than  previously  reported. 

b.  Aaartia  tonsa  was  dominant  in  the  plankton  almost  2 months 
longer  than  previously  reported. 

c.  Larval  polychaetes  and  veligers  appear  to  be  more  common 
than  in  previous  years . 

d.  Cladocera,  normally  a summer  group,  have  been  found  in  the 
winter  samples. 

60.  Ichthyoplankton . In  March,  the  only  fish  eggs  obtained  were  those 

of  the  fourbearded  rockling,  Enahelyopus  aimbrius . They  were  found 
at  all  stations  and  depths  at  densities  of  2757  + 639/1000  m^  (N=»25) 
(CV  = 0.23) (Table  E6) . Three  species  of  fish  larvae  were  found  during 
this  period:  the  winter  flounder,  Pseudopleuroneotes  ameriaanus;  the 

sculpin,  Myoxocephalus  spp.;  and  the  Pacific  sand  lance,  Armodytes 
hexapterua.  The  flounder  was  present  at  all  stations  and  depths, 
whereas  the  sculpin  was  common  only  at  station  END  and  the  sand  lance 
at  station  ENB  (Table  E6) . The  average  density  of  fish  larvae  was 
272  + 281/1000  m3  (N=25) (CV  = 1.03). 

April  monthly  cruise 

61.  During  the  April  cruise  on  28  April,  the  water  column  was  still  verti- 

cally mixed;  the  surface-to-bottom  difference  was  about  1®C.  The 
water  was  thermally  stratified,  however,  during  the  next  two  monthly 
cruises:  the  mean  temperature  gradient  was  7°C  in  May  and  5®C  in 

June.  The  surface  temperature  was  approximately  10®C  higher  in  May 


and  June  (17°C)  than  in  April  (7°C) . This  general  Increase  in 
temperature  corresponded  with  the  increase  in  the  numbers  of  plank- 


ters. 

62.  Zooplankton.  The  copepod  fraction  was  dominated  by  Aaartia  olausii. 

It  comprised  87  percent  of  the  standing  crop  for  surface  samples  and 
39  percent  for  middepth  samples  in  the  disposal  site  (Table  E4) . 

These  percentages  were  slightly  lower  at  the  control  station  with  the 
surface  and  middepth  standing  crop  being  34  percent,  femora  longiaomis 
was  the  second  most  common  adult  copepod,  both  at  the  disposal  site 

and  control  station.  Its  densities  were  always  higher  in  the  sub- 
surface samples.  However,  Aaartia  olausii  was  usually  more  abundant 
in  this  middepth  sample  than  femora  longiaomis  (Table  E4).  The 
third  most  common  adult  copepod  was  Pseudodiaptomus  aoronatus.  Its 
maximum  densities  occurred  in  subsurface  samples.  The  abundance  of 
this  species  in  these  samples  was  about  1/10  that  of  femora  longiaomis. 

63.  Of  the  larval  copepods  collected,  Aaajctia  spp.  copepodids  were  the 
most  numerous  and  represented  more  than  90  percent  of  all  larval 
copepods  collected  (Table  E4) . These  copepodids  accounted  for  approxi- 
mately 30  percent  of  all  the  copepods  collected  in  April,  adults  and 
juveniles.  However,  they  appeared  to  be  equally  abundant  in  surface 
and  middepth  samples  (Table  E4) . Their  densities  were  slightly  higher 
in  April  than  in  March,  an  indication  of  potential  increase  in  adult 
densities  in  May.  femora  sp.  copepodids  were  also  collected.  Their 


abundance  was  highest  In  subsurface  samples,  a pattern  similar  to 
the  adult  distribution. 


64.  The  April  zooplankton  contained  larval  polychaetes  and  mollusks.  The  ) 

most  common  larval  form  was  barnacle  nauplii  which  was  more  prevalent  1 

In  surface  samples  than  at  depth  (Table  E5) . Gastropod  larvae  were 

found  at  the  disposal  site  only  and  primarily  at  station  ENDSA.  Here 
they  appeared  to  be  equally  distributed  throughout  the  water  column 
(Table  E5) . 

65.  Larval  crustaceans,  both  crabs  (Brachyura)  and  shrimp  (Car idea),  were 
obtained  in  subsurface  samples  at  both  experimental  and  control 
stations.  The  observed  densities  represent  an  increase  of  the  stand- 
ing crop  for  these  larvae. 

1 

66.  The  dominant  noncopepod  holoplankton  present  in  April  was  a hydro-  ( 

medusae.  It  was  common  but  not  present  in  large  numbers  (less  than 
1000/1000  m^) (Table  E5) . Cladocera  were  also  present  during  April. 

Of  the  two  species  occurring,  Evadne  sp.  was  the  more  numerous  and 
was  taken  at  both  surface  and  subsurface  stations.  Podon  teuQCO'tia, 
when  present,  was  found  only  in  subsurface  samples  (Table  E5) . The 
apparent  separation  of  these  two  similar  species  suggests  a possible 
depth  separation  for  their  populations. 

67.  Ichthyoplankton . Three  species  of  fish  eggs  were  found  during  the 
April  cruise  (Table  E6) . The  most  common  species  was  Enahelyopus 
aimbriue.  It  was  present  at  all  stations  in  the  disposal  site  as 
well  as  the  control  area  and  represented  approximately  95  percent 


r 


of  all  eggs  collected  during  this  time.  The  second  species, 
Saophthalrms  aquosus,  was  present  at  the  proposed  disposal  site 
and  the  control  site  only.  Finally,  Saomber  saombrus  was  found 
at  the  proposed  disposal  site  but  not  any  other  station.  The 
average  density  of  fish  eggs  during  this  monthly  was  5385  + 4645 
eggs/1000  m3  (N=29) (CV  = 0.86). 

68.  Four  species  of  fish  larvae  were  obtained  in  April  (Table  E6) ; the 
most  common  species  was  E.  aimbrius , which  was  present  at  the  dis- 
posal area  and  the  control  area  and  represented  approximately  93 
percent  of  all  the  larvae  collected  during  April.  Other  species 
present  were  Myoxooephalus  spp.,  Armodytes  amerioccnusj  and 
Pseudopleuponeates  ameriaanus.  These  three  larval  forms  were  pre- 
dominant at  the  control  site  and  their  densities  averaged  less 
than  50/1000  m^.  The  average  number  of  larvae  during  April  was 
992  + 2766/1000  m^  (N=29) (CV  = 2.78). 

May  monthly  cruise 

69.  Zooplankton.  The  copepod  pattern  for  May  indicates  substantial 
numbers  of  Aaartia  alausii  at  all  surface  stations  (Table  E4).  The 
densities  were  higher  than  those  observed  in  April.  A.  alausii 
averaged  93  + 16  percent  (N=12)  of  the  standing  crop  at  surface 
stations  compared  to  89  + 10  percent  (N=15)  of  the  standing  crop 

at  surface  stations  the  previous  month.  The  density  increase  in 
May  occurred  in  subsurface  samples  as  well. 

70.  T.  tongioomis  was  th'  second  most  common  adult  copepod  in  May. 

Its  densities  averaged  50  + 15  percent  (N=ll)  of  the  standing  crop 
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in  subsurface  samples.  Pseudooalanus  minutus  was  the  third  most 
common  adult  present  during  this  time  period.  Like  T.  longioovnis 
its  densities  Increased  in  subsurface  samples.  The  sample  also 
contained  Centropages  spp.  and  Paraoalanus  spp.  Pseudodiaptomus 
oovonatus  was  less  common  than  in  the  April  samples  (Table  E4). 

71.  Three  groups  of  copepodids  were  present  in  May:  Aaortia  spp., 

TemorKL  longioovnis,  and  Pseudooalanus  minutus  (Table  E4) . The 
Aoavtia  copepodids  were  most  numerous,  averaging  27  + 10  percent 
(N=12)  of  the  total  standing  crop  at  surface  stations  (adults  and 
copepodids)  and  20.9  + 15  percent  (N=ll)  of  the  total  standing 
crop  at  subsurface  stations.  T.  longioovnis  were  the  second  most 
common  juveniles.  Their  densities,  like  the  adult  counterpart, 
were  greatest  in  subsurface  samples.  In  the  surface  samples,  the 
copepodids  were  more  numerous  than  the  adult  distribution,  indicating 
a more  homogeneous  distribution  of  juvenile  forms.  The  copepodids 

of  Pseudooalanus  minutus  were  found  in  very  few  samples  as  compared 
with  the  other  species.  They  were  present  in  subsurface  samples 
only  and  never  in  densities  greater  than  the  adults  of  other  species. 

72.  The  meroplankton  pattern  observed  in  May  was  similar  to  that  reported 
in  April  but  differed  in  that  higher  densities  for  all  types  were 
observed.  The  most  numerous  meroplankters  were  the  crustacean 
larvae,  crab  (Brachyura) , and  shrimp  (Caridea) (Table  E5) . Densities 
of  these  forms  were  at  least  an  order  of  magnitude  greater  in  May 
than  in  April,  thus  indicating  the  bloom  of  these  larval  forms  in 
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the  water  column  both  at  the  disposal  site  and  control  areas. 

Larval  gastropods  and  larval  bivalves  were  also  present.  The 
latter  pattern  represented  the  first  occurrence  of  larval  bivalves 
in  this  study. 

73.  The  pattern  of  holoplankton  distribution  in  May  was  similar  to  that 
observed  in  April.  Cladocera  were  present  in  large  numbers  at  least 
an  order  of  magnitude  greater  than  in  April  further  indicating  the 
bloom  of  this  form  as  well.  Podon  spp.  was  more  numerous  than 
Evadne  spp.  throughout  this  period  of  study  (Table  E5) , a pattern 
which  is  indicative  of  LIS  waters  in  June.^ 

74.  Ichthyoplankton . All  the  samples  taken  during  May  contained  large 
numbers  of  both  fish  eggs  and  larvae  with  densities  at  least  an  order 
of  magnitude  greater  than  those  observed  in  the  previous  month  (Table 
E6) . There  were  approximately  seven  to  ten  species  of  fish  eggs  and 
five  to  nine  species  of  fish  larvae  present  during  this  time  includ- 
ing those  species  listed  above. 

75.  The  predominant  fish  eggs  were  of  the  following  species  (in  order  of 
decreasing  abundance;  mackerel,  Saomber  saombrus;  weakfish,  Cynosaion 
regalis’,  cunner,  Tautogolabrus  adspersus;  blackflsh,  Tautoga  onitis’, 
menhaden,  Brevoortia  tyrannus;  windowpane  flounder,  Saophthabnus 
aquosus;  fourbearded  rockling,  Enahelyopus  aimbrius;  smallmouth 
f.lounder,  Etropus  miorostomus;  and  scup,  Stenotomus  ahrysops.  These 
species  of  eggs  were  found  at  all  stations  with  an  average  density 

of  371,128  + 351,198/1000  m^  (N=23)(CV  = .94). 
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76.  A similar  pattern  of  fish  larvae  was  obtained  including  the  same 
species  listed  above  in  terms  of  overall  abundance.  The  average 


1 number  of  larvae  was  128,460  + 254,553/1000  m^  (N=23)(CV  = 1.91). 

; May  diurnal  cruise 

' 77.  Zooplankton.  The  diurnal  samples  were  taken  at  station  ENDSA  (pri- 

\ mary  disposal  site)  for  a period  of  four  tidal  cycles  (24  hours). 

The  results  (Tables  E7  and  E8)  of  the  diurnal  study  shown  are 

! 

, summarized  below: 

I ^ T.  longiaornis  densities  Increased  at  the  surface  at  night 

and  reached  a maximum  in  the  early  morning,  indicating  some 
vertical  migration. 

b.  A.  alauBii  did  not  appear  to  migrate  vertically. 


r 
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78.  These  patterns  of  vertical  distribution  are  similar  to  those  reported 
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for  LIS  waters  by  a number  of  investigators.  ’ * ’ 

79.  Ichthyoplankton . The  pattern  of  ichthyoplankton  abundance  (Table  E6) 
during  this  diurnal  period  Indicates  the  following: 

a.  Fish  eggs  of  all  species  reported  were  numerous  in  surface 
samples  only. 

b . Migration  of  fish  larvae  was  noted  for  S.  saombrus  and 
B.  tyrannus  in  that  surface  densities  for  these  two  species 
were  greatest  during  the  night  (Table  E6) . 

I 

80.  The  average  number  of  fish  eggs  present  in  the  water  column  during 
the  May  diurnal  cruise  was  (1.9  + 5.3)  x 10^/1000  m^  (N=16)(CV  = 2.73). 
the  average  number  of  fish  larvae  in  the  water  column  was  (.98  + 3.9) 

X 10^/1000  m^  (N=16)(CV  - 3.99). 

June  monthly  cruise 

81.  Zooplankton.  During  this  cruise,  adult  copepod  densities  were  greatly 
increased  over  the  previous  month  (Table  E4) . In  May,  the  average 
surface  density  of  A.  alausii  was  (8.3  + 5.4)  x 10^/1000  m^  (N=12) 
whereas  in  June  it  was  (29  + 25)  x 10^/1000  m^  (N=12).  Similar  in- 
creases were  observed  for  T.  longiaovnis  and  P.  minutus , although 
the  absolute  densities  for  these  two  species  were  approximately  an 
order  of  magnitude  less  than  A.  olausii.  Copepodlds  were  also  numerous 
during  this  period,  although  most  were  Aaartia  spp. 

82.  The  copepod  pattern  observed  in  June  was  similar  to  previous  Investl- 

gatlons.  * As  in  the  previous  2 months,  A.  olauaiv  was  the 
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dominant  form  in  the  water  column.  T.  longiaomis  was  common  only 
at  middepth  at  both  control  and  disposal  site  stations  (Table  E4) . 

83.  The  meroplankton  present  during  June  followed  a similar  pattern 
described  above  for  copepods.  Crustacean  larvae  were  an  order  of 
magnitude  more  dense  In  June  than  In  May  with  the  Brachyura  (crab) 
three  times  as  common  as  the  Caridea  (shrimp) (Table  E5) . This 
density  pattern  was  exemplified  In  populations  of  Mollusca  as  well, 
including  larval  gastropods  and  bivalves.  The  bivalve  larval 
abundance  is  particularly  significant  in  that  this  abundance  provides 
the  stock  by  which  adult  populations  are  Increased  in  the  ensuing 
period.  Finally,  the  numbers  of  Cladocera,  Podon  sp.,  and  Evadne 
sp.,  decreased  from  the  previous  month's  pattern  (Table  E5)  in- 
dicating that  a Cladocera  bloom  had  ended  by  June,  a pattern  similar 
to  that  reported  in  previous  work.^»^“® 

84.  Ichthyoplankton . Pish  eggs  and  larvae  collected  during  June  monthly 
(Table  E6)  represented  a pattern  similar  to  that  observed  in  May 
with  the  following  exceptions: 

a.  The  most  numerous  fish  eggs  present  belonged  to  the  Anahoa 
mitahilli. 

b.  Stenotorms  ahvysops  and  Brevoortia  tyrannus  were  present 
in  approximately  equal  quantities  and  are  the  second  most 
abundant  fish  eggs. 

c.  Two  species,  Brevoortia  tyrannus  and  Scomber  saombrust 
represented  far  more  eggs  than  in  the  previous  month. 
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d . The  first  occurrence  of  butterflsh  eggs,  Peprilus 
triaoanthusj  was  noted. 

e.  The  pattern  of  fish  larvae  abundance  was  similar  to  that 
described  for  eggs  in  terms  of  the  most  dominant  species 
present  in  the  water  column,  the  most  numerous  larvae 
being  Anahoa  mitahilli. 

85.  The  average  number  of  fish  eggs  present  in  the  water  column  was  123,783 
+ 74,829/1000  m^  (N=24) (CV  = .60).  The  average  numer  of  fish  larvae 
present  in  the  water  column  was  123,783  + 70,323/1000  m^  (N=24) 

(CV  = 1.65).  In  general  this  pattern  of  egg  and  larvae  distribution 
has  been  reported  by  other  investigators  of 

Biomass 

86.  For  the  purpose  of  this  study  biomass  (dry  weight)  Includes  mainly 
zooplankton,  but  some  phytoplankton  and  detritus  are  present  as  well. 
However,  it  is  expected  that  at  least  95  percent  of  the  dry  weight 
biomass  is  represented  by  the  zooplankton  fraction.^ The  bio- 
mass pattern  for  the  entire  study  period  is  given  in  Figure  E3. 

87.  Low  levels  of  biomass  in  October  1974  (Table  E9)  are  indicative  of 

LIS  waters. There  is  both  a relative  decrease  in  biomass  at  this 

time  due  to  the  preponderance  of  Ctenophora  (comb  jellies)  as  well  as 

an  absolute  decrease  in  the  abundance  of  total  zooplankton  following 

the  summer  bloom.  This  typical  fall  pattern  showed  that  zooplankton 

were  found  in  the  water  in  numbers  greater  than  expected  and  that 

/ 

these  zooplanktoners  were  present  primarily  in  the  lower  portions  of 
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the  water  column.  Separation  of  the  Ctenophora/Copepoda  fractions 
utilizing  methods  previously  described  Indicates  this  pattern. 

88.  Increase  In  biomass  throughout  the  winter  (November  1974  through 
January  1975) (Tables  ElO-13)  are  Indicative  of  zooplankton  blooms 
which  apparently  occur  In  LIS  several  weeks  before  the  phytoplankton 
bloom. This  pattern  of  zooplankton  bloom  In  the  Sound  occurring 
before  the  classical  phytoplankton  bloom  has  taken  place  was  first 
reported  by  Caplan  and  Austin.^*®  The  mean  biomass  (water  column) 
for  this  period  Increased  from  2.51  + 2.26  mg/m^  (N=2 7) (November 
1974)  to  44.07  + 37.09  mg/m3  (N=22) (January  1975).  This  Increase  In 
biomass  was  accompanied  by  a concomitant  Increase  In  species  com- 
position (Copepoda)  and  density  of  total  zooplankton. 

89.  The  spatial  pattern  of  Increase  Indicated  that  the  disposal  site 
stations  had  a higher  biomass  In  December  1974  (30  mg/m^)  than  did 
the  control  station  (5  mg/m^) (Figure  E3) . This  Is  Indicative  of 
plankton  distribution  patterns  In  estuaries  as  Influenced  by  tidal 

transport,  the  primary  advectlve  force  In  LIS.^^ 

90.  The  general  Increase  In  biomass  from  February  through  June  (Table  E14) 
Indicates  that  the  typical  spring  bloom  pattern  occurred  during  this 
period.  The  levels  of  biomass,  reaching  a maximum  mean  of  149  + 132 
mg/m^  (N-24)  In  June  1975,  represent  an  Increase  over  values  for  this 
period  previously  reported.^ 

PART  IV:  DISCUSSION 

91.  The  pattern  of  zooplankton  and  Ichthyoplankton  distribution  observed 
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during  the  9 months  of  the  present  study  is  similar  to  patterns 
reported  by  previous  authors. 6 These  patterns  can  be  discussed 
In  terms  of  several  time  periods:  diurnal,  seasonal,  and  annual. 

For  each  time  period,  the  following  taxa  will  be  compared  to  pre- 
vious investigations: 

a.  Invertebrate  holoplankton:  Copepoda,  Crustacea  (Cladocera, 
Mysldacea,  etc.),  Chaetognatha,  Ctenophora. 

b.  Invertebrate  meroplankton:  Crustacea  (Brachyura  and 
Carldea) , Mollusca  (Gastropoda  and  Bivalves),  Polychaeta. 

c.  Vertebrate  meroplankton:  Teleostei. 


Invertebrate  Holoplankton 


Copepoda 


92.  Migration  patterns.  The  diurnal  pattern  of  Copepoda  during  both 

November  1974  and  May  1975  indicated  that  the  species  which  migrate 
vertically  to  the  surface  at  night  have  higher  densities  at  depth 
during  the  day,  e.g.,  Temora  longiaomis,  Pseudoaalanus  minutus, 
and  Pseudodtaptomus  aoponatus.  Other  species  do  not  migrate,  although 
their  distribution  with  depth  may  be  stratified  with  higher  densities 
at  the  surface  throughout  a daily  cycle  {Aaartia  tonsa  or  Acartia 
alausii)  or  at  depth  {Labidoaera  aestiva  or  CentPopages  typiaus) . 
Caplan  and  Austin^  have  reported  the  relationship  between  this  type 
of  distribution  and  concomitant  physical/chemical  parameters  (tempera- 
ture and  salinity) . During  the  present  study  it  did  not  appear  that 


the  distribution  of  migrating  species  was  correlated  with  either 
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Chernal  or  pycnal  stratification. 

93.  There  appears  to  be  a seasonal  aspect  to  the  propensity  for  a species 
to  migrate.  In  1974,  AaaPtia  alausii  was  observed  to  migrate  to  the 
surface  at  night  during  May  at  Jamesport,  but  did  not  migrate  at 
night  during  February.  This  behavioral  modification  of  vertical 
migration  patterns  is  based  on  a number  of  factors,  e.g.,  energy 
utilization,  gamete  production,  and  physiological  adaptation  to 
specific  environmental  conditions.  All  these  factors  characterize 
the  adaptative  strategies  utilized  by  adult  copepods  to  ensure  re- 
productive success.  The  data  which  indicate  that  differential  patterns 
in  seasonal  diurnal  migration  exists  were  first  reported  for  Eatons 
Neck  during  the  November  1975  diurnal  cruise  when  it  was  noted  that 
there  was  a preponderance  of  plankton  (90  percent  copepods  by  dry 
weight)  at  depth  throughout  the  period  of  the  cruise.  There  was  no 
evidence  of  vertical  migration  to  the  surface  at  night  as  measured  by 
the  low  surface  densities  of  copepods  (<10^  individuals/1000  m^) . 

This  pattern  was  also  reflected  in  biomass  data  which  indicated  that 
surface  biomass  was  approximately  one-fourth  that  at  depth  throughout 
the  diurnal. 

94.  Copepoda  blooms.  The  implications  of  the  preceding  adaptive  strategies 
in  describing  the  distribution  and  abundance  of  Invertebrate  holo- 
plankton  in  a system  like  LIS  are  significant.  They  explain  the 
patterns  observed  for  over  a 20-yr  period  of  studies  (Table  El)  which 
relate  to  the  following: 
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a.  A shift  in  dominance  of  the  winter  species  (Aaartia  alaueii, 
femora  longiaomis,  and  Pseudooalanus  minuUis)  to  the  summer 


species  {Aoartia  tonsay  Labidooera  aestiva^  and  Oithona 
aimitis)  as  documented  by  a number  of  authors,  specifically 
by  Jeffries^^  for  East  Coast  estuaries  and  by  Zlmmerman^^ 
and  Johnson  and  Mlller^^  for  West  Coast  estuaries. 
b.  The  apparent  spontaneous  appearance  of  large  numbers  of 
adult  copepods  In  Long  Island  Sound  Is  explained  by  the 
hatching  and  subsequent  development  of  larval  stages  under 
the  cueing  temperature  regimes.  It  Is  ecologically  wise 
to  remain  eggs  until  the  temperature  conditions  portend 
larval  success  (physiologically,  but  also  nutritionally) 
l.e.,  certain  temperature  regimes  correlate  with  high 
phytoplankton  densities. 

95.  The  paradox  In  this  approach  Is  that  for  2 yrs  In  a row  there  have 
been  apparent  blooms  of  copepods  which  have  preceded  the  apparent 
phytoplankton  blooms  by  as  much  as  6 to  8 weeks . Caplan  and  Austin^ 
first  reported  a bloom  of  adult  copepods  for  LIS  waters  under  condi- 
tions of  low  phytoplankton  densities  (less  than  1000  cells/liter) 
during  the  1973  winter  (November-December) . A similar  pattern  was 
observed  at  Eatons  Neck  in  the  1974  winter  (Figures  E4  and  E6)  with 
a similar  pattern  of  low  phytoplankton  density  (Tables  E15  and  E16) . 

96.  The  number  of  observations  Is  sufficient  to  reject  the  hypothesis 
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that  overt  sampling  error  has  produced  the  pattern  observed;  the  lack 
of  sufficient  samples  in  the  winter  is  indeed  the  reason  that  this 
pattern  was  not  reported  previously.  Deevey's  sampling  was  much 
too  restrictive  to  indicate  a winter  bloom,  if  one  did  occur  in 
1952-53.^  In  general,  sampling  LIS  plankton  in  the  winter  is  usually 
not  feasible;  the  lack  of  a pattern,  therefore,  may  be  due  to  omission. 
It  is  equally  probable  that  the  bloom  was  due  to  an  increase  in  in- 
dividuals originating  in  the  sound  and  stimulated  by  some  increase 
in  nannoplankton,  a group  not  sampled  effectively  with  a net  with  mesh 
greater  than  lOOy. 

97.  A number  of  authors  have  indicated  that  Copepoda  feed  selectively  in 
that  they  filter  the  most  numerous  food  available.^  Consequently, 
one  would  expect  that  if  copepods  were  feeding  on  small  particles 
(less  than  lOOy  nannoplankton) , that  this  might  account  for  a bloom 
if  it  were  accompanied  by  an  increase  in  larval  stages  as  well.  This 
was  the  case  at  Eatons  Neck  where  the  use  of  smaller  mesh  nets  (202y 
mesh)  yielded  samples  containing  large  numbers  of  copepodids  in  the 
winter  (Figure  E6) . Further,  the  change  in  distributional  patterns 
associated  with  seasonal  warming  trends  also  indicated  more  plankton 
in  the  water  column. 

98.  The  test  is  to  obtain  sediment  samples  and  incubate  them  in  the 
laboratory  to  confirm  hatching  of  the  copepodids.  Further,  nets  with 
lOOy  mesh  or  less  should  be  used  to  accurately  assess  the  phytoplankton 
concentrations  in  LIS  in  the  winter.  In  any  case,  the  fact  that 
copepods,  which  may  originate  from  eggs  in  the  sediment,  are  an 
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of  the  potential  impact  of  disposal. 

Other  Crustacea. 

99.  The  Crustacea  holoplankton  were  represented  by  both  Cladocera  and 
Mysidacea.  The  former  is  a typical  late  spring-summer  resident  of 
LIS  waters,  whereas  the  latter  is  more  common  in  the  winter.  Seasonal 
succession  was  noted  for  the  two  species  of  Cladocera  (Figure  E7, 

Podon  sp . and  Evadne  sp.,  with  the  latter  appearing  flrst.^*^  Podon 
sp.  appeared  from  February  through  June  1975;  whereas  Evadne  sp.  was 
absent  from  the  early  May  samples  and  appeared  again  the  following 
month.  Unlike  the  previously  discussed  group,  Copepoda,  this  group 
appears  to  be  an  example  of  advected  plankton.  Temperature  patterns 
also  have  been  correlated  to  the  distribution  of  Cladocera  in  terms 
of  blooms  and  species  succession.^ 

100.  The  Mysicadea  are  basically  benthic  crustaceans  that  are  obtained  in 
plankton  tows  during  the  night  (surface  samples)  or  throughout  the 
day  (bottom  samples) . They  were  common  in  the  Shoreham/Jamesport 
study^  and  should  be  considered  an  important  planktonic  group  to  moni- 
tor during  and  following  disposal  operations.  As  Pericarideans , they 
bear  their  young  in  pouches  alongside  the  female's  carapace.  The 
number  of  young/females  can  be  used  to  characterize  the  reproductive 
success  of  the  population  and  might  be  a valuable  assay  for  deter- 
mining the  potential  Impact  of  disposal. 
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Figure  E7.  Quantities  of 


Evadne  sp.  at  station  ENA 
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Chaetognatha 


101.  Chaetognatha,  or  arrow  worms,  are  an  active  plankter  which  migrate 
vertically  during  the  night  and  are  characteristic  of  both  Atlantic 
Shelf  water  and  Block  Island  Sound  water.  They  were  common  in  the 
winter  at  Eatons  Neck  and  have  been  shown  to  be  a dominant  winter 
plankters  in  LIS.^’^’® 

Ctenophora 

102.  The  last  Invertebrate  holoplankters  to  be  discussed  are  the  Ctenophora. 
This  group  is  common  in  the  Sound  in  late  summer^ and  represents 
another  group  which  probably  does  not  originate  in  the  Sound,  but  is 
advected  by  Block  Island  Sound  water.  Ctenophora  could  also  be  us<-d 

to  determine  chemically  the  impact  of  disposal  on  planktonic  communities. 
The  effect  of  Ctenophora  grazing  on  Copepoda  and  other  invertebrate 
holoplankton  has  already  been  discussed. 

Invertebrate  Meroplankton 

Crustacea 

103.  The  Crustacea  larvae  of  crabs  (Brachyura)  and  shrimp  (Caridea)  are  an 
important  component  of  the  zooplankton,  primarily  in  the  spring 
(February-March)  and  early  summer  (April-June) (Figure  E8) . Large 
numbers  of  crab  larvae  were  reported  by  Caplan  and  Austin^  at  both 
Jamesport  and  Shoreham  during  the  spring  of  1973-74  (February-Aprll) . 

The  Caplan  and  Austin®  report  and  the  present  one  for  Eatons  Neck 
represent  a departure  from  the  pattern  reported  for  LIS  waters  by 
Deevey.^  Larval  forms  of  this  group  (Brachyura)  are  probably  of  LIS 


-51- 


origin  and,  in  representing  the  recruits  for  subsequent  benthic 


populations,  should  be  monitored  in  terms  of  potential  Impact  of 
disposal  operations . This  is  also  true  of  the  larval  shrimps 
(Caridea) . Also  of  LIS  origin,  the  larval  shrimp  are  one  of  the 
major  foods  of  many  of  the  benthic  fishes  collected  at  Eatons  Neck.^^ 
Molluscs 

The  second  most  Important  component  of  the  meroplankton  are  the 
molluscan  larvae  of  snails  (Gastropoda)  and  clams  (Bivalvia) (Figures 
E9  and  ElO) . They,  like  their  crustacean  counterparts,  first  appeared 
in  the  late  spring  (April)  and  were  abundant  throughout  the  remainder 
of  the  study.  The  maximum  densities  for  the  snail  larvae  (Gastropoda 
veligers)  is  in  July,°“°  a period  which  was  not  sampled  in  this  study. 
However,  Deevey^  reported  larval  snails  from  plankton  collected  in 
the  winter  (November  1952-January  1953) . The  high  variability  asso- 
ciated with  their  distribution  indicates  that  annual  changes  in  popu- 
lation densities  are  very  great.  Therefore,  there  appears  to  be  no 
safe  time  period  during  which  larval  snails  will  not  potentially  be 
influenced  by  disposal  activities  in  LIS , based  on  the  above  annual 
distributional  pattern. 

Larval  clams  (Bivalvia)  were  present  later  than  the  larval  gastropods 
at  Eatons  Neck  (Figure  ElO).  They  did  not  appear  until  February  1975. 
This  pattern  of  abundance  was  similar  to  that  reported  previously.® 
They  are  probably  recruited  from  local  benthic  populations  and,  like 
the  gastropod  larvae,  did  not  show  any  vertical  migration  patterns.  As 
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Figure  ElO.  Quantities  of  Polychaeta  larvae/Bivalvia  larvae 
collected  at  station  ENA 
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Inputs  to  the  benthos  upon  settling,  their  populations  should  be 
monitored  carefully  along  with  the  other  Invertebrate  meroplankton. 
Polychaeta 

The  most  important  invertebrate  group  in  the  benthos,  the  Polychaeta 
(Figure  ElO)  were  not  found  in  great  abundance  during  this  study. 
Although  larval  densities  of  this  group  began  to  increase  in  February 
1975,  they  were  not  found  in  the  abundances  reported  previously.^ 

It  is  unlikely  that  either  the  sampling  gear  or  the  sampling  design, 
which  Included  diurnals , contributed  to  the  observed  low  abundance 
of  this  taxon.  One  can  only  assume  that  population  densities  of 
this  larval  group  vary  greatly  from  year  to  year. 

Vertebrate  Meroplankton 

The  seasonal  abundance  of  fish  eggs  and  larvae  has  been  characterized 
in  a seasonal  sense  by  several  authors. The  fish  that  spawn  in 
LIS  may  be  divided  into  two  categories:  resident  and  migratory. 

Austin  also  divided  the  spawning  differences  into  terms  of  physical 
and  faunlstlc  characteristics  although  he  preferred  the  latter. 

These  seasonal  categories  are  as  follows: 

a.  Winter  (December  to  mid-March) . 

b.  Early  spring  (mid-March  to  mid-May) . 

c.  Late  spring  (mid-May  to  late  May  or  early  June) . 

d.  Summer  (early  June  to  early  September). 

e.  Fall  (early  or  mid-September  to  late  November  or  December) . 
Austin^^  further  pointed  out  that 
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...yearly  fluctuations  in  total  egg  production,  larval 
survival,  or  spawning  by  Individual  species  Is  often 
of  such  magnitude  that  no  one  year  ever  appears  'normal'. 

The  seasons  are  based  upon  measurements  and  not  the 
Gregorian  Calendar. 

109.  Austin's  scheme,  Ichthyoplankton  characteristics,  and  interpretation 
were  used  to  evaluate  the  vertebrate  meroplankton  patterns  for  Eatons 
Neck. 

Winter 

110.  Austin^^  has  pointed  out  that  during  the  winter  seasonal,  variation 
in  temperature  is  slight  (0.4°C/week)  and  ranges  from  0.7“  to  7“C. 

The  number  of  eggs  and  larvae  tend  to  be  low  (less  than  50/1000  m^) . 
This  is  due  to  the  absence  of  spawning  populations  of  pelagic  species 
in  LIS  as  well  as  the  fact  that  those  species  which  do  spawn  produce 
demersal  eggs,  e.g.,  Psendopleuroneates  amerioanus . When  eggs  are 
present  at  this  time  they  normally  belong  to  the  cod,  Gadus  morhua. 
However,  at  Eatons  Neck  the  eggs  of  the  fourbearded  rockllng, 
Enahelyopus  aimbriuSt  were  found  at  all  stations  and  depths  in  both 
February  and  March  1975. 

111.  Austin^^  also  reported  that  larvae  of  the  sand  lance,  Ammodytes 
hexaptemiSi  the  sculpin,  Myoxooephalus  spp.,  and  the  winter  flounder, 
Pseudopleuroneates  ameriaanus,  were  indicative  of  winter  ichthyo- 
plankton patterns.  This  same  pattern  was  found  in  the  present  study 
at  both  the  disposal  site  and  control  site.  However,  only  the  larvae 
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of  the  winter  flounder  was  common  at  all  stations  and  depths.  It 
appears  that  ichthyoplankton  distributions  in  the  northern  portion 
of  the  Sound  contain  fewer  larvae  than  was  reported  by  Austln^^  for 
the  southern  portion  near  Shoreham  and  Jamesport. 

Early  spring 

112.  The  temperature  regime  in  early  spring  is  characterized  by  an  iso- 
thermal water  column  and  rapidly  increasing  temperatures  of  approxi- 
mately 1.5°C  per  week.^^  Austin  found  that  at  Shoreham  and  Jamesport 
there  was  an  abundance  of  the  pelagic  eggs  of  the  fourbearded  rockling, 
and  the  appearance  of  the  mackerel,  Scomber  saombrus In  the  present 
study,  eggs  of  these  two  species  were  found  in  April  1975,  as  well  as 
those  of  the  windowpane  flounder,  Soophthalmus  aquosus . This  latter 
species  was  found  at  the  control  site  only.  Although  its  eggs  are 
demersal,  Austin  points  out  that  "The  occurrence  of  these  demersal  eggs 
in  the  plankton  is  not  unusual  in  shallow  water  as  winter  turbulence 

is  generally  sufficient  to  lift  them  from  the  bottom. At  the 
control  site  they  were  found  in  samples  from  both  surface  and  subsurface 
tows. 

113.  The  larval  pattern  for  this  early  spring  period  at  Eatons  Neck  (control 
and  disposal  sites)  indicated  an  abundance  of  fourbearded  rocklings . 

Two  other  species  were  present,  the  sculp in  and  the  winter  flounder. 
Whereas  the  winter  flounder  larvae  reached  their  peak  abundance 
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during  this  period  in  1973-74,^^  they  were  found  in  peak  abundance 
during  the  next  period  at  the  Eatons  Neck  disposal  site  (control  site) . 
Late  spring 

114.  Although  the  hydrographic  conditions  during  this  period  are  similar 
to  the  previous  one,  the  faunlstlc  elements  tend  to  be  more  diverse. 
Austin  reported  that  the  eggs  of  the  weakflsh,  Cynosian  regalis,  the 
windowpane  flounder,  Saophthalrms  aquosus,  and  the  mackerel  become 
numerous. Further,  one  finds  for  the  first  time,  the  eggs  of  two 
other  species,  the  menhaden,  Bvevoovtia  tyrannuSj  and  the  blackflsh, 
Tautoga  onitis . This  pattern  for  the  southern  Sound  differs  from  that 
observed  for  the  northern  sound  with  respect  to  the  following: 

a.  Nine  species  of  fish  eggs  were  found  in  May  1975 
including  those  mentioned  above  as  well  as  those  of 
the  cunner,  Tautogolabvus  adspersus,  the  small  mouth 
flounder,  Etropus  miorostomus,  and  the  scup,  Stenotomus 
ahrysops . 

b . Larvae  of  the  species  mentioned  by  Austin  were  already 
abundant  by  this  time  period  in  the  northern  Sound. 

Summer 

115.  Although  the  present  study  Included  only  one  sampling  period  during 
this  season,  there  were  some  significant  differences  between  the 
pattern  of  egg  and  larval  distributions  at  Eatons  Neck  disposal  control 
sites  and  those  reported  previously In  general,  the  northern  Sound 
was  about  6 weeks  ahead  of  the  reported  patterns  for  1973-74  in  terms 
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of  both  eggs  and  larvae.  Specifically,  eggs  of  several  species  were 
still  at  peak  abundance  in  June  1975,  e.g.,  the  menhaden,  the  mackerel, 
and  the  windowpane  flounder.  The  eggs  of  the  butterfish,  Pepritus 
triacanthus,  were  noted  for  the  Eatons  Neck  region,  but  not  reported 
by  Austin. Finally,  although  anchovy  larvae  were  present  in  June 
1975  as  previously  reported  by  Austin. the  sea  robin,  Prionotus  spp., 
was  not  found  during  this  period. 

Fall 

116.  Insufficient  ichthyoplankton  were  collected  during  this  period  to  allow 
discussion. 

SUMMARY 

a.  Aaartia  tonsa  was  common  throughout  the  first  6 months  of  the 
study  with  densities  as  high  as  500,000  individuals/lOOOm^ 
estimated  in  March  1975  (Figure  Ell) . 

b.  A plankton  bloom  occurred  in  populations  of  several  copepods 
(including  copepodids)  in  December  1975,  e.g.,  Aaartia  olausiij 
femora  longioomis,  and  Aaartia  spp.  copepodids. 

c.  Meroplankton  Crustacea,  Carldea  (shrimp),  and  Brachyura  (crabs) 
became  abundant  (greater  than  100,000  individuals /lOOOm^)  in 
March  and  April  1975,  respectively. 

d.  Meroplanktonic  Mullusca,  Gastropoda,  and  Bivalvia  became  abundant 
(greater  than  1000  individuals /1000m3)  In  April  and  May  1975, 
respectively. 


e.  There  were  two  blooms  of  Cladocera  during  1975,  one  in  February 
(1000  individuals /lOOOm^)  and  one  in  June  (1,000,000  individuals 


/lOOOm^).  Evadne  sp.  dominated  the  first  bloom  and  Podon  sp., 
the  second. 

Polychaeta  larvae  were  not  common  at  any  time  during  the  present 
study. 

The  first  significant  numbers  of  fish  eggs  obtained  in  this  study 
were  collected  in  February  1975  at  both  control  and  disposal  sites. 
They  belonged  to  the  fourbearded  rockling.  Larvae  of  the  winter 
flounder  and  the  sand  lance  were  also  collected  with  the  former 
being  present  at  the  control  site  only. 

The  spring  pattern  of  ichthyoplankton  abundance  included  the  eggs 
of  E.  oirri>viuSy  S.  soonibruSy  and  S.  aquosus.  Myoxooephalus  spp. 
and  P.  ameriaanus  larvae  were  also  collected. 

The  summer  ichthyoplankton  included  nine  species  of  eggs  and 
larvae;  with  the  first  appearance  of  the  butterfish. 

The  winter  patterns  of  copepod  abundance  indicated  two  important 
findings  as  follows: 

1.  There  was  a copepod  bloom  in  December  1975,  6 weeks  before 
the  spring  diatom  bloom. 

2.  Copepod  densities  were  maximum  at  depth  during  the  November 
diurnal,  indicating  a reproductive  strategy  not  previously 
reported. 

Sexually  mature  copepods  produce  gametes  in  the  winter,  a common 
pattern  for  many  temperate  marine  invertebrates.^  This  adapta- 
tive  strategy  permits  the  copepods  to  transform  lipid  material 
into  gametes  under  conditions  of  low  maintenance,  i.e.,  little 
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Figure  Ell.  Quantities  of  Aaartia  tonsa  collected  at  station  ENA 
surface  buoy  vs.  drogue 


energy  Is  expended  for  tissue  growth  (moulting)  or  searching 
for  food  or  metabolism. 

The  near-bottom  temperatures  in  LIS  are  higher  than  surface 
temperatures  in  winter.  As  poikilotherms , the  assimilation 
efficiencies  of  these  copepods  will  be  greater  at  the  inter- 
mediate temperatures  (4-8°C)  at  depth  than  at  the  lower  tempera- 
tures of  surface  waters  (1-2°C) . 

The  gametes,  when  released,  sink  to  the  bottom  and  remain  there 
until  the  temperatures  increase  to  a level  which  produces  hatch- 
ing in  the  sediments.^®  This  procedure  maintains  the  resident 
populations  by  keeping  the  fertilized  "wintering"  eggs  in  the 
same  region  as  the  adults,  a reproductive  strategy  critical  for 
planktonic  populations  spawning  in  highly  advective  environments 
like  LIS.  There  is  insufficient  evidence  at  this  time  co  determine 
the  extent  of  this  type  of  reproductive  strategy. 

Finally,  there  is  no  advantage  to  migrate  to  the  surface  at  night 
in  the  winter  as  the  food  densities  (phytoplankton)  are  extremely 
low.  Also,  predators  (Ctenophora)  are  more  common  near  the  surface 
and  any  vertical  migration  would  increase  adult  mortality  due  to 


predation. 
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Table  El 


Zooplankton  and  Ichthyoplankton  Data  Base, 


Long  Island  Sound 


Site 

Year 

Group 

Investigator  (Reference) 

Mid-Sound 

1951-52 

Zooplankton 

Deevey,  1956  (2) 

Mid-Sound 

1951-52 

Ichthyoplankton 

Richards,  1956  (3) 

West  Sound 

1971 

Zooplankton 

Cap Ian  and  Pastalove, 
1972  (4) 

West  Sound 

(Davids  Island) 

1972 

Zooplankton 

National  Marine  Fisheries 
Service  (5) 

Mid-Sound 

(Northport) 

1972 

Ichthyoplankton 

Austin,  et  al.,  1974  (9) 

Mid-Sound 

(Northport) 

1971-72 

Zooplankton 

Williams,  et  al.,  1973  (10) 

Mid-Sound 

(Shoreham) 

1973-74 

Zooplankton 

Austin  and  Caplan,  1974 
(7,  8) 

Mid-Sound 

(Shoreham) 

1973-74 

Ichthyoplankton 

Austin,  1974  (11) 

Mid-Sound 

(Jamesport) 

1973-74 

Zooplankton 

Caplan  and  Austin,  1974  (6) 

Mid-Sound 

(Jamesport) 

1973-74 

Ichthyoplankton 

Austin,  1974  (12) 

West  Sound 

(Hart  Island) 

1975 

Zooplankton 

Purdin,  1976  (13) 

West  Sound 

(Hart  Island) 

1975 

Ichthyoplankton 

Sosnow,  1976  (14) 

Table  E2 


Eatons  Neck  Sampling  Program 


Cruise  Station  Month  Net*  Depth**  Referencet 


*Net,  micron  mesh:  I =•  363/202;  II  ■ 363;  III  = 202. 

**Depth:  1 - surface,  middepth,  and  bottom;  2 = surface; 

bottom;  and  4 ■ surface  and  middepth. 
tReference;  A * ** buoy /drogue;  B * buoy;  C ® drogue. 


31  Oct  74 


19  Nov  74 


20  Nov  74 


13  Dec  74 


18  Dec  74 


23  Jan  75 


18  Feb  75 


1 Apr  75 


28  Apr  75 


29  May  75 


29  May  75 

30  May  75 

17  Jun  75 


3 = middepth  and 
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Table  E3 

Sampling  Station  Locations  for  Eatons  Neck  Zooplankton 


Station 

Depth,  m 

Latitude 

Longitude 

Control  EN3 

25 

41“00'00" 

73°22'00" 

ENl 

23 

41“00'26" 

73°27'13" 

EN2 

31 

40°59'59" 

73025132" 

ENB 

23 

41°01'09" 

73°26'51" 

END 

33 

49059117" 

73°25'56" 

ENA 

26 

41° 00 ’12" 

73°26'30" 

ENDSA 

25 

41°00'37" 

73°28'8" 

T«bi*  E4 


[■ 

! 


£ 

f 

i 

t 

f 

I 


I 


i 

I 


f 


t 

i 


Co»«pod  Standln*  Crop  D«a«ltl««  Durlaa  Honrhlf  ‘Tifllni  Tirlntti 


PB0u^pdicf>tc>mt*~ 


Station  Aoartia  tonta  Aoartia  oUjuaii  Ttnora  lonaiaomig  aomnatus  Labidooera  aeativa  Centropg^BB  »p.  Fttudooglayn^*  minutuM 


EM1-363-1DA 

3.890 

144 

0 

0 

0 

0 

29 

93.1 

3.4 

n 

0 

0 

r> 

0. 

EM1-363-IDB 

117,278 

0 

0 

660 

132 

0 

0 

99.3 

0 

0 

0.6 

0.1 

0 

0 

EM1-363-IDC 

152,354 

0 

139 

16.241 

1,666 

0 

0 

47.0 

0 

0.04 

5.0 

0.5 

0 

0 

EN1>363-2DA 

200,264 

0 

0 

620 

0 

0 

0 

99.7 

0 

0 

0.3 

0 

0 

0 

CN1>363-20B 

2,662,322 

0 

0 

0 

1,629 

0 

0 

99.9 

0 

0 

0 

0.1 

0 

0 

ENI>36>2DC 

441.205 

0 

0 

75,876 

25,292 

0 

0 

81.3 

0 

0 

14.0 

4.7 

0 

0 

EN2-363-IBA 

4,127 

0 

0 

0 

0 

0 

0 

100.0 

0 

0 

0 

0 

0 

0 

E3I2-36>LBC 

584 

0 

0 

50 

17 

0 

0 

87.5 

0 

0 

7.5 

2.5 

0 

2. 

EN2-363-2BA 

1,426 

0 

0 

0 

0 

0 

0 

100.0 

0 

0 

0 

0 

0 

0 

EN2>363'2BB 

13,714 

183 

0 

366 

0 

0 

0 

96.2 

1.3 

0 

2.6 

0 

0 

0 

EM2>363‘2BC 

154,331 

0 

0 

11,337 

6,217 

0 

0 

89.8 

0 

0 

6.6 

Moveaber 

3.6 

0 

0 

EN1-363-1B 

23,724 

0 

0 

102 

0 

0 

0 

99.6 

0 

0 

0.4 

0 

0 

0 

EN1-363-1C 

1.575,443 

5,667 

1,889 

17,001 

3,770 

0 

0 

98.2 

0.4 

0.1 

1.1 

0.2 

0 

0 

EM2>363>1A 

5,110,740 

0 

0 

351,697 

142,460 

4,452 

0 

91.1 

0 

0 

6.3 

2.5 

0.1 

0 

EN2-363-1B 

552.010 

3,450 

690 

8.280 

0 

0 

0 

97.8 

0.6 

0.1 

1.5 

0 

0 

0 

EN2-363-1C 

2,200,039 

5,520 

0 

38,641 

0 

0 

0 

98.0 

0.2 

0 

1.7 

0 

0 

0 

EN3-363'1B 

62,798 

0 

0 

866 

433 

0 

0 

98.0 

0 

0 

1.4 

0.7 

0 

0 

EN3-363>IC 

1,615,747 

0 

1,369 

15,062 

6.846 

0 

0 

98.0 

0 

0.1 

0.9 

0.4 

0 

0 

Aaartia 

Aaartia 

copepodlte 

rtmara 

lonaioomia 

Twnora 

copepc»dlte 

C*ntrcpag«9 

■p. 

C«ntropag«B 

copepc^lte 

Par^oalanus 

•p. 

PBBudodiap  tamuM 
oorcmatua 

Oithona 

•p. 

Hamatiooid 

LabidocBra 

aaativa 

CNB-202-1A 

272.238 

510,324 

5.855 

0 

l>«c«iab«r 
488  0 

9,270 

0 

976 

0 

0 

34.1 

63.9 

0.7 

0 

0.1 

0 

1.2 

0 

O.I 

0 

0 

CNB-202-1B 

2,407,615 

1,107,562 

56,267 

2,964 

0 

0 

85.876 

8,884 

2,961 

0 

0 

65.1 

29.9 

1.5 

0.8 

0 

0 

2.3 

0.2 

0.1 

0 

0 

ENB-202-2A 

2.248.605 

24.179.986 

19,301 

0 

0 

0 

64,338 

0 

12.868 

0 

0 

47.3 

50.6 

0.4 

0 

0 

0 

1.4 

0 

0.3 

0 

0 

ENB-202-2B 

3,754,260 

86,512 

28,565 

57,130 

0 

4,081 

77,534 

32,646 

0 

4,081 

0 

77.0 

17.9 

0.6 

1.2 

0 

0.1 

1.6 

0.7 

0 

0.1 

0 

EMB-363-1B 

9,641,372 

135,034 

47,262 

0 

6,752 

0 

0 

67,517 

0 

0 

6,752 

98.0 

1.4 

0.5 

0 

0.1 

0 

0 

0.7 

0 

0 

0 

ENB>363-2B 

5.740.832 

0 

39.647 

0 

0 

0 

0 

47,576 

0 

0 

0 

98.5 

0 

0.7 

0 

0 

0 

0 

0.8 

0 

0 

0 

EN1>~202-1A 

308,205 

1,365,908 

9.807 

0 

11,207 

0 

18,212 

8.406 

0 

0 

0 

17.9 

79.3 

0.6 

0 

0.7 

0 

1.1 

0.5 

0 

0 

0 

CNIK202-1B 

4,326,335 

1,615,732 

90.353 

85.039 

0 

5,315 

255,116 

287.005 

0 

0 

0 

64.9 

24.2 

1.4 

1.3 

0 

0.1 

3.8 

4.3 

0 

0 

0 

ENIH202-2A 

217,868 

1,016.883 

14,716 

0 

4,415 

0 

2,943 

8.830 

0 

1,472 

0 

23.3 

74.4 

l.l 

0 

0.3 

0 

0.2 

0.6 

0 

0.1 

0 

BND>363*1B 

3,688.455 

0 

30,163 

0 

4,309 

0 

0 

56,016 

0 

0 

0 

97.6 

0 

0.8 

0 

0.1 

0 

0 

1.8 

0 

0 

0 

CNCONT-202- 

lA 

869,024 

220.290 

10,317 

0 

5.462 

0 

12.744 

10,317 

0 

0 

77.0 

19.5 

0.9 

0 

0.5 

0 

1.1 

0.9 

0 

0 

0 

ENCONT-202- 

18 

91,907 

1,161,130 

5,817 

0 

4,654 

0 

6,980 

9,307 

607 

0 

19.4 

74.9 

1.2 

0 

1.0 

0 

1.5 

2.0 

0.1 

0 
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Table  E4  (Continued) 


4'jurtw 

"aeif'i'j 

r«ritrupape« 

PisudodiiiftamuB 

Oittksnu 

Station 

eonaa 

(QKPOdUe 

l.-naio(rmi» 

c-opepodltfc 

ttCt  -, 

VU 

pK-ranatuM 

•B- 

Jwuery 


fc'NB-Jb3-U  Sanple  j«r  broKen- 


ENB-  363-lB 

1.8U.311 

0 

112,653 

495,082 

0 

0 

5.929 

0 

0 

7A.7 

0 

4.6 

20.4 

0 

0 

4.6 

0 

0 

ENB-36V2A 

190,163 

0 

587, 167 

1,348.613 

0 

0 

8,482 

6,361 

0 

16.7 

0 

25.1 

57.6 

0 

0 

0.4 

0.3 

0 

ENB-363-2B 

1.504,307 

0 

137,762 

746.815 

0 

0 

7,251 

9.063 

0 

62.5 

0 

5.7 

31.0 

0 

0 

0.3 

0.4 

0 

ENB-202-LA 

1,441,233 

261,756 

63,074 

1,132,372 

0 

47,305 

18,922 

3,154 

6,307 

48.5 

8.8 

2.1 

38.1 

0 

1.6 

0.6 

0.1 

0.2 

CNB-202>1B 

4,285,195 

210.939 

23,4)8 

1,484.388 

74.219 

160.158 

3,906 

19,531 

19,531 

68.2 

3.4 

0.4 

23.6 

1.2 

2.5 

0.1 

0.3 

0.3 

F.NB-202-2A 

2.304,668 

489.612 

0 

243.424 

94,425 

24.481 

10,492 

6,994 

0 

42.9 

9.1 

0 

45.4 

1.8 

0.5 

0.2 

0.1 

0 

EN8-202-2B 

3.023,223 

324.661 

29,785 

1,638.200 

71,485 

74.464 

5,058 

20,850 

178,713 

58.1 

6.2 

0.6 

31.5 

1.4 

1.4 

0.1 

0.4 

0.3 

END- 363- lA 

709,702 

0 

285,923 

1,797,232 

0 

0 

0 

2,553 

0 

25.4 

0 

10.2 

64.3 

0 

0 

0 

0.1 

0 

KND-363-1B 

1,340,391 

0 

28,900 

3,506,977 

0 

0 

0 

12,388 

0 

62.5 

0 

1.3 

35.6 

0 

0 

0 

0.6 

0 

END-363- 2A 

2.938.170 

0 

56,685 

524,336 

0 

0 

0 

54,323 

0 

82.2 

0 

1.6 

14.7 

0 

0 

0 

1.5 

0 

END-363-2B 

1,275,983 

0 

13,070 

692,723 

0 

0 

3,268 

9,803 

0 

64.0 

0 

0.7 

34.7 

0 

0 

0.2 

0.5 

0 

END- 2 02 -lA 

2,471,894 

1.756.476 

118.414 

4.080,352 

192.423 

34.537 

4.934 

9,868 

4,934 

28.0 

21.6 

1.3 

46.3 

2.2 

0.4 

0.1 

0.1 

0.1 

END-202-1B 

2,425,512 

511,207 

0 

1.405.818 

81,576 

73.418 

4,719 

19.034 

10,877 

53.5 

11.3 

0 

31.0 

1.8 

1.6 

0.1 

0.4 

0.2 

END-202-2A 

1.238.656 

1,503,047 

3,622 

3,393,627 

159,359 

7.244 

0 

7,244 

10,865 

19.6 

23.8 

0.1 

53.7 

2.5 

0.1 

0 

0.1 

0.2 

END-202-2B 

3,019.639 

607.166 

64,764 

1,748.638 

121,433 

105,242 

8,096 

52,621 

20.239 

52.5 

10.6 

1.1 

30.4 

2.1 

1.8 

0.1 

0.9 

0.4 

E3JCONT-363- 

lA 

2,867,121 

0 

229,209 

1,713,034 

0 

0 

16,085 

28,148 

0 

59.1 

0 

4.7 

35.3 

0 

0 

0.3 

0.6 

0 

ENCONT-363- 

IB 

548.568 

0 

85,333 

1.867.568 

0 

0 

0 

2,438 

0 

21.9 

0 

3.4 

74.6 

0 

C 

0 

0.1 

0 

tNCONT-363- 

2A 

2,392,561 

0 

0 

308.055 

0 

0 

2,567 

56,477 

0 

86.7 

0 

0 

11.2 

0 

0 

0.1 

2.0 

0 

ENCONT-363- 

2B 

3,092.944 

0 

73,577 

25,881 

0 

0 

10,900 

59.951 

0 

88.5 

0 

2.1 

7.4 

0 

0 

0.3 

1.7 

0 

ENCONT-202- 

lA 

3.417,176 

972,720 

43.393 

437.543 

47,009 

54.241 

7,232 

94.018 

21.696 

67.3 

19.0 

0.8 

8.5 

0.9 

l.l 

0.1 

1.8 

0.4 

ENCONT-202- 

IB 

4,247,061 

1.025.860 

0 

943,791 

198.333 

170,977 

6,839 

136.781 

0 

63.1 

15.2 

0 

14.0 

2.9 

2.5 

0.1 

. 2-0 

0 

ENCONT-202- 

2A 

6.380,011 

1,719,436 

103,425 

749,829 

71,104 

116,353 

6.464 

161,601 

51.712 

ENCONT-202- 

68.2 

18.4 

1.1 

8.0 

0.8 

1.2 

0.1 

1.7 

0.6 

2B 

4,483,317 

789,365 

34,172 

556,998 

85,429 

136,687 

6,834 

78,595 

30,754 

72.3 

12.7 

0.6 

9.0 

1.4 

2.2 

0.1 

1.3 

0.5 
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Sf  tloo 

U)*i»a 

4 yartia 

A<»artia 

cottepodlte 

Te/fhira 

lonjioomia 

T0vr2 

cooepvdlte 

PeaudcdiaptamuB 

oorunatue 

Paraaalartue 

•p. 

{/ttlU7r-3 

ENB- 

582.A36 

351.045 

0 

228,751 

Februerv 

0 

2,639 

2.639 

0 

0 

49.9 

30.1 

0 

19.6 

0 

0.2 

0.2 

0 

0 

ENH- 

839. 548 

1,100,741 

0 

2.384,317 

0 

3,731 

18,657 

0 

0 

19.3 

25.3 

0 

54.8 

0 

0.1 

0.4 

0 

0 

ENB-3B)-2A 

2,047,701 

156,927 

0 

1,006.627 

0 

0 

7,655 

0 

0 

63.6 

4.9 

0 

31.3 

0 

0 

0.2 

0 

0 

EN8~ 3B1-2B 

1,033,513 

408,054 

0 

1,431,533 

0 

3,345 

10,034 

0 

0 

35.8 

14.1 

0 

49.6 

0 

0.1 

0.3 

0 

0 

ENB-202-IA 

795,127 

198,402 

213,605 

126,947 

2,280 

760 

760 

3,041 

1,520 

59.2 

14.8 

15.9 

9.5 

0.2 

0.1 

0.1 

0.2 

0.1 

F.NB-202-1B 

4,364,087 

898,489 

786,875 

3,192,146 

66,968 

11,161 

16.742 

39,065 

33,484 

46.4 

9.5 

8.4 

33.9 

0.7 

0.1 

0.2 

0.4 

0.4 

ENB-202-2A 

2,010,309 

812.112 

219.669 

1,164,914 

13,313 

0 

0 

0 

0 

47.6 

19.2 

5.2 

27.6 

0.3 

0 

0 

0 

0 

ENB-202-2B 

4,486.823 

1.225.317 

495.533 

2,522,712 

45.048 

0 

90,097 

27,029 

2,010 

50.4 

13.8 

5.6 

28.3 

0.5 

0 

1.0 

0.3 

0.1 

SNB-3B3-IA 

95,565 

22,785 

0 

23,277 

0 

820 

0 

0 

0 

67.1 

16.0 

0 

16.3 

0 

0.6 

0 

n 

0 

END- 3b  3- lA 

1,140,545 

900,431 

0 

1,493,514 

0 

2,101 

12,610 

0 

0 

32.1 

25.2 

0 

42.1 

0 

0.1 

0.6 

0 

0 

END-363-2A 

1,811,186 

218,742 

0 

754,661 

0 

6,562 

0 

0 

0 

64.9 

7.8 

0 

27.0 

0 

0.2 

0 

0 

0 

END-202-1A 

745.706 

272,891 

135,716 

154.687 

5,837 

2,919 

1.459 

1,459 

0 

56.5 

20.7 

10.3 

11.7 

0.4 

0.2 

0.1 

0.1 

0 

END-202- IB 

3,059,272 

867,161 

792,329 

2,130,486 

184,877 

17,607 

33,212 

66,027 

26,411 

42.6 

12.1 

11.0 

29.7 

2.6 

0.2 

0.5 

0.9 

0.4 

END-202-2A 

2,105,158 

542,212 

222.049 

433,769 

12.049 

10,328 

0 

0 

6,885 

63.2 

16.3 

6.7 

13.0 

0.4 

0.3 

0 

0 

0.2 

ENCONT-363- 

lA 

33,115 

12,846 

0 

19,840 

0 

285 

0 

0 

0 

50.1 

19.4 

0 

30.0 

0 

0.4 

0 

0 

0 

ENCONT-363- 

IB 

889.502 

543,785 

0 

2,243.563 

0 

7,202 

14,405 

0 

0 

24.1 

14.7 

0 

60.7 

0 

0.2 

0.4 

0 

0 

ENCONT-363- 

2A 

2.099,517 

1,193,410 

0 

11,889,898 

0 

22,100 

22,100 

0 

0 

13.8 

7.8 

0 

78.1 

0 

0.1 

0.1 

0 

0 

ENCONT-363- 

ZB 

800,998 

579,789 

0 

1,410,850 

0 

6,472 

23,652 

0 

0 

28.4 

20.5 

0 

50.0 

0 

0.2 

0.8 

0 

0 

ENCONT-202- 

lA 

1,114.636 

604,061 

462.035 

420,685 

7,191 

8,989 

1.798 

3,596 

3.596 

42.4 

23.0 

17.6 

16.0 

0.3 

0.3 

0.1 

0.1 

0.1 

ENCONT-202- 

IB 

3,779,186 

408,764 

513.129 

2,348,217 

156,548 

8.697 

21,743 

8,697 

21,743 

39.4 

7.1 

8.9 

40.8 

2.7 

0.2 

0.4 

0.2 

0.4 
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Station 

Aoortia 

tonta 

Aoctrsta 

olauBii 

Aaareiu 

TBnora 

lonaiaomiB 

coaepodlta 

0 

C»ntropagB$ 

PBBudo- 

du>ptcmt» 

ocraratuB 

FBBudo- 

diopteme  Partioalam^ 
ct>i>«podlte  ao. 

Oithona 

P»«udO’ 

oalmuB 

fninuCuB 

ENB*363-1A 

2.942 

325,689 

0 

44,862 

Hatch 

8,090 

0 

3,677 

0 

0 

0 

0 

0.5 

90.4 

0 

7.2 

0 

1.3 

0 

0.6 

0 

0 

0 

0 

ENB-)63-IS 

222.155 

2,498,482 

0 

520, 390 

0 

9,130 

0 

57,821 

0 

0 

0 

0 

6.7 

75.5 

0 

15.2 

0 

0.3 

0 

1.7 

0 

0 

C 

0 

ENB-363-2A 

1.038 

884,085 

0 

87,540 

0 

8,301 

0 

10,377 

0 

0 

0 

0 

0.1 

88.3 

0 

9.7 

0 

0.8 

0 

1.0 

0 

0 

0 

0 

ENB-363-2B 

35.412 

3.776,420 

0 

566.590 

0 

10,112 

0 

63,235 

0 

0 

0 

0 

0.8 

84.8 

0 

12.7 

0 

0.2 

0 

1.4 

0 

0 

0 

0 

ENB-202>1A 

3.045 

951,503 

570,902 

68.508 

89,822 

16,746 

9.134 

4,567 

0 

1,522 

1,522 

0 

0.2 

55.4 

33.2 

4.0 

5.2 

1.0 

0.5 

0.3 

0 

0.1 

0.1 

0 

BMB-202-U 

56.051 

4,947,250 

1.601.882 

887,968 

492,660 

2,950 

17,700 

103,252 

47,201 

5,900 

2.950 

0 

0.7 

60.6 

19.6 

10.9 

6.0 

0.04 

0.2 

1.3 

0.6 

0.1 

0.04 

0 

EKB-202-2A 

5.291 

1,760.203 

504,427 

102.296 

109,351 

12,346 

0 

8.819 

3,527 

3,527 

0 

0 

0.2 

70.1 

20.1 

4.1 

4.4 

0.5 

0 

0.4 

0.1 

O.l 

0 

0 

&NB-202>2B 

332.532 

4,045.806 

1,257,387 

800,155 

443,376 

10,892 

6.928 

45,030 

10,392 

3,464 

6,928 

0 

4.8 

58.1 

18.1 

11.5 

6.4 

0.1 

O.l 

0.6 

0.1 

0.04 

0.1 

0 

ENI)-363-lA 

465.422 

874,085 

0 

304,605 

0 

0 

0 

18,920 

0 

0 

0 

0 

28.0 

52.6 

0 

18.3 

0 

0 

0 

1.1 

0 

0 

0 

0 

END-363--1B 

215,407 

4,687,675 

0 

2,492.571 

0 

20,515 

0 

246.180 

0 

0 

0 

0 

2.8 

61.2 

0 

32.5 

0 

0.3 

0 

3.2 

0 

0 

0 

0 

END-363-2A 

28,764 

2,022,144 

0 

454.479 

0 

8,629 

0 

28,764 

0 

0 

0 

0 

l.l 

79.5 

0 

17.9 

0 

0.3 

0 

1.1 

0 

0 

0 

0 

EKIH363-2B 

142,844 

2,758.440 

0 

1,814,506 

0 

4,891 

0 

254,324 

0 

0 

0 

0 

2.1 

55.9 

0 

36.8 

0 

0.1 

0 

5.2 

0 

0 

0 

0 

END-202-1A 

44,804 

3.598.112 

2,726,156 

375,365 

379,111 

6.893 

3,446 

34,465 

10. 339 

0 

0 

6,693 

0.6 

50.1 

37.9 

5.2 

5.3 

0.1 

0.04 

0.5 

0.1 

0 

0 

0.1 

END-202-1B 

174,359 

8.610,651 

3,514,004 

2.132.544 

1.046.154 

13,412 

0 

308,481 

0 

13,412 

0 

0 

l.l 

54.5 

22.2 

13.5 

6.6 

0.1 

0 

2.0 

0 

0.1 

0 

0 

END-202*2A 

152,773 

3.459.851 

1,162,270 

362,461 

164,755 

11,982 

0 

38,942 

0 

0 

0 

0 

2.9 

64.6 

21.7 

6.8 

. 31 

0.2 

0 

0.7 

0 

0 

0 

0 

END-202-2B 

173,980 

8.163.132 

2,122,553 

2,929,820 

521,939 

20,878 

0 

473,225 

76,551 

6,959 

0 

48.714 

1.2 

56.2 

14.6 

20.2 

3.6 

0.1 

0 

3.3 

0.5 

0.04 

0 

0.3 

ENCONT-363- 

lA 

107,794 

3,399,281 

0 

2.5 

0 

0.3 

0 

0.2 

0 

0 

0 

0 

3.0 

94.0 

0 

2.S 

0 

0.3 

0 

0.2 

0 

0 

0 

0 

ENCONT-363> 

IB 

69,770 

1,979,734 

0 

113,186 

0 

0 

0 

17,443 

0 

0 

0 

0 

2.2 

61.9 

0 

35.4 

0 

0 

0 

0.5 

0 

0 

0 

0 

ENC<WT-363- 

2A 

2,861 

836,120 

0 

80,823 

0 

8,583 

0 

3,576 

0 

0 

0 

0 

0.3 

89.7 

0 

8.7 

0 

0.9 

0 

0.4 

0 

0 

0 

0 

ENCOWT-363- 

2B 

113,536 

2,490.694 

0 

1,717,231 

0 

7,096 

0 

49.672 

0 

0 

0 

0 

2.6 

56.9 

0 

39.2 

0 

0.2 

0 

l.l 

0 

0 

0 

0 

EHCONT-202- 

lA 

197,338 

6,817,699 

3,603,004 

210,069 

490,161 

6,366 

12,731 

0 

0 

6,366 

0 

0 

1.7 

60.1 

31.8 

1.9 

4.3 

O.l 

0.1 

0 

0 

0.1 

0 

0 

ENCCWT-202- 

IB 

211,939 

4.841,634 

2,284,234 

2,157,070 

923,113 

14,129 

14,129 

23,549 

65,937 

61,227 

4,710 

0 

2.0 

45.7 

21.5 

20.3 

8.7 

0.1 

0.1 

0.2 

0.6 

0.6 

0.04 

0 

ENCONT-202- 

2A 

2,708 

115.716 

935,631 

67,701 

54,161 

18,956 

8.124 

5,416 

0 

0 

0 

0 

0.1 

50.5 

42.4 

3.1 

2.5 

0.9 

0.4 

0.2 

0 

0 

0 

0 

mCONT-202- 

2& 

65,457 

3,972,751 

1,535,727 

2,054,350 

800,592 

5,035 

0 

40,281 

10,070 

5,035 

0 

5.035 

0.8 

46.8 

18.1 

24.2 

9.4 

0.1 

0 

0.5 

0.1 

0.1 

0 

0.1 
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AaoPtui 

Aaartui 

Aoartia 

Tmora 

Temora 

Station 

ton»a 

olauBti 

copeptwild 

lonqioomie 

copepod Id 

ENS-363-1A 

0 

4,394,587 

0 

252,877 

0 

0 

93.5 

0 

5.4 

0 

eN6-363-lB 

40,732 

4.219,825 

0 

3,910,262 

0 

0.5 

47.8 

0 

44.3 

0 

EMS-363-2A 

6,133 

3,038,974 

0 

585,715 

0 

0.2 

80.6 

0 

15.5 

0 

ENB-363-2B 

6,160 

1,075,900 

0 

907,534 

0 

0.3 

51.1 

0 

43.1 

0 

HN8-202-W 

11,195 

3,716,851 

738,692 

207.114 

0 

0.2 

78.4 

15.6 

4.4 

0 

ENB-202-1B 

49,181 

8,557,558 

6,164.065 

7,393,599 

11. 

,196,747 

0.2 

33.4 

24.0 

28.8 

4.7 

BNB-202-2A 

0 

3,362,448 

681,302 

423,696 

44,064 

0 

72.5 

14.7 

9.1 

0.9 

EMB>202>2B 

7,009 

1,422,741 

879,577 

1,005,731 

220,770 

0.2 

37.4 

23.1 

26.4 

5.8 

ENSA>363-U 

0 

2,379,931 

0 

193,518 

0 

0 

90.9 

0 

7.4 

0 

ENSA-363-1B 

8,332 

1,222,084 

0 

1,247,082 

0 

0.3 

43.8 

0 

44.7 

0 

ENSA-363-2A 

4,331 

2,706,756 

0 

261,403 

0 

0.1 

89.2 

0 

9.3 

0 

ENSA-363-2B 

51,507 

2,262,034 

0 

2,480,940 

0 

1.0 

43.6 

0 

47.8 

0 

ENSA-202-1A 

17,748 

3,219,523 

1,916,805 

312,368 

138,436 

0.3 

56.9 

33.9 

5.5 

2.4 

ENSA>202-1B 

14,965 

4,556,896 

3,352,199 

3,307,303 

927,841 

0.1 

33.5 

24.6 

24.3 

6.8 

ENSA-202-2A 

33,408 

5,703,207 

3,331,245 

2,018,692 

300.671 

0.3 

48.4 

28.3 

17.1 

2.6 

EMSA-202-2B 

52,174 

4,591,304 

4,617,391 

4.678,261 

560,870 

0.3 

29.1 

29.3 

30.9 

3.6 

ENCONT-363- 

lA 

8,499 

1,592.061 

0 

1,728,059 

0 

0.3 

47.5 

0 

51.5 

0 

EHCONT-363- 

IB 

11,267 

3,498,324 

0 

5,199,602 

0 

0.1 

38.7 

0 

57.5 

0 

ENCCWT-3b3- 

2A 

12,113 

2.041,080 

0 

5,081,501 

0 

0.2 

26.0 

0 

69.8 

0 

ENCONT-363- 

28 

2,511 

2,975,685 

0 

5,141,532 

0 

0.3 

34.7 

0 

59.9 

0 

ENCOMT-202- 

U 

40,603 

4,913,000 

4,852,095 

4,303,950 

351,895 

0.3 

33.0 

33.0 

29.0 

2.4 

EHCONT-202* 

18 

14,261 

6,588,763 

6,931,036 

7,558,538 

869,945 

0.1 

29.0 

30.5 

33.3 

3.8 

ENCOKT-202- 

2A 

35,585 

9.014,827 

9,418,122 

8.919,934 

1 

,055.684 

0.1 

30.9 

32.3 

30.6 

3.6 

ENCONT-202- 

28 
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1,127,741 

8,698,921 

10,210.000 

1 

,357,930 
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35.1 

25.7 

30.2 
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diaptomue 

aoranatue 

Peeudo- 

diaptomue 

CO£CpOdld 

Oithorua 

ep. 

Para- 

oalanue 

oaroue 

Lahidoaera 

oMtixka 

April 
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0 
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0 

0 

0 

0.4 

0 

0.8 

0 

0 

0 

0 

24,439 

0 
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0 

0 

0 

0 
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0 
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0 

0 

0 

0 
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0 
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0 

0 

0 

0 
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0 
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0 

8,213 

0 
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0 

0 

0.4 

0 
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0 

0 
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33,586 
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0 

0 
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0.1 

0.7 
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0 

0 

0.1 

49,181 
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1,442,653 
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0 

0 
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0.6 
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0 

0 
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0 
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0 
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0 

0 
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3,504 

192,223 

70,086 

7,009 

3,504 

0 
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0.1 

4.8 

1.8 
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0 
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0.3 

0 

1.1 

0 

0 

0 

0 

8,585 

0 

382,013 

0 

0 

0 

0 

0.2 

0 

7.4 

0 

0 

0 

0 

10,649 

0 

24,847 

10,649 

3,550 

0 

0 
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Table  K4  (Concinued) 


A<3ortij  Tanofc 
cope  pod  Id  Lortaiavm  . 


378.769  3,811,1U 


737,603  59,806 

10.3  0.8 


Pseudo^  Paeudo-’  Para- 

Temora  <3aUmuB  aalama  Csntropagea  Centn>pag«a  Oithona  oalanue 

copepodid  'Hrtutue  cooepodid  hanatua typi<jua f Pj poivue  Hcuvaatiooii 


0 19,935 

0 0.3 


2.836,879 

97.5 


10,423,966  < 

40.7 

1,951,775 

37.4 

9.390,666 

80.8 

2,756,315 

95.4 

14,942.926 

63.1 


6,665,575  5,473,890 
26.0  21.4 

0 3,207.417 

0 61.4 

880.375  440.187 


1,728,597  1.257,162 


8.705  3,464.824 
0.2  61.0 


7,802,341 

74.9 


1,715,669  3.449.787 
7.2  14.6 

0 2,124,163 

0 37.4 


2,066,182  1,272.916 
8.7  5.4 


2,205,462 

21.2 


1,964,135 

99.3 


0 13.823.814 


22,332,168 

47.5 


156,687  3,368,774 

4.4  94.8 


2,652.469 

10.5 


4,820,910 

19.1 


2,749.274  696,999  329.138  77,444 

10.9  2.8  1.3  0.3 


2,540,736 

51.7 


206,452  17.909,677 
0.5  47.5 


9,135,484 

24.2 


5,109,677 

13.6 


3,337,634 

8.9 


1,273,118 

3.4 


0 2,838,365 

0 47.6 


3.067,648 

51.5 


3.367,389 

27.3 


743.959  2,481,673 

22.7  75.8 


21,993  8,511,340 
0.1  44.7 


11,184,644 

48.2 


4,354,639 

22.9 


3.452,921 

18.2 


2,472,768 

73.4 


9,419,854 

40.6 


2.525.140 

94.8 


9,273,650 

41.6 


7,856,022 

35.2 


3,086.294 

13.8 


2,023,368 

10.6 


2,108,580 

9.1 


1,660,638 

8.3 


3.644  1,071,282 

0.2  50.6 


1,034,844 

48.9 


18.448  55,344 

0.1  0.2 


68,817  34,409 

0.2  0.1 


114.597  0 

0.5  0 


w 


Table  EA  (Concluded) 


Scstlon 

Ajorcta 

Aoartia 

copepodld 

‘fianom 

Lomioorni» 

.'’teec'rtz 

copepodld 

Peeudoc\ilunua 

mi*iuCu3 

Peiiudoi.taLanuB 

copepodld 

har.atue 

rarxnta 

f'saud^jdiatit  'nua 
acr<.'K.2ti<s 

Harpactlcud* 

ESA- 363- lA 

2,963. l<«b 

0 

870.099 

0 

June 

0 

0 

0 

0 

0 

0 

77.4 

0 

22.6 

0 

0 

0 

0 

0 

0 

0 

ESA-202- lA 

27.959.483 

8,988,520 

1.166,779 

648,210 

129,642 

0 

0 

43,214 

129,642 

0 

71.6 

23.0 

3.0 

1.6 

0.3 

0 

0 

0.1 

0.3 

0 

ENA-363-1B 

6.247,454 

76,656 

6.732.941 

0 

114.984 

0 

0 

0 

0 

0 

47.4 

0.6 

51.1 

0 

0.9 

0 

0 

0 

0 

U 

ESA-202-1B 

46.506,960 

13,112,094 

7.375,553 

1,160,968 

341,461 

0 

0 

0 

341. <.61 

68,292 

67.5 

19.0 

10.7 

1.7 

0.5 

0 

0 

0 

0.5 

0.1 

LSA-363-2A 

943.469 

18,447 

608,775 

0 

0 

0 

0 

0 

0 

0 

60. 0 

1.2 

38.7 

0 

0 

0 

Q 

0 

0 

0 

ESA-202-2A 

11,898,189 

5.838.699 

956,761 

0 

73,597 

73,597 

0 

0 

73,597 

0 

62.9 

30.8 

5.1 

0 

0.4 

0.4 

0 

0 

0.4 

0 

ESA-363-2B 

2,435,271 

0 

2.987,600 

0 

33,474 

0 

0 

0 

0 

0 

44.6 

0 

54.7 

0 

1.7 

0 

0 

0 

0 

0 

EKA-202-2B 

56,249,656 

11,564,748 

16.943,181 

2,432,648 

128,034 

0 

0 

85,356 

0 

0 

64.3 

13.2 

19.3 

2.8 

0.1 

0 

0 

0.1 

0 

0 

ENDSA-J63- 

U 

295,023 

0 

11,175 

0 

0 

0 

0 

0 

0 

0 

96.3 

0 

3.7 

0 

0 

0 

0 

0 

0 

0 

ENDSA-202- 

lA 

1,883,057 

0 

27,159 

12,070 

0 

0 

18,106 

0 

0 

0 

97.0 

0 

1.4 

0.6 

0 

0 

0.9 

0 

0 

0 

ENOSA-363- 

IB 

1,182.851 

0 

314.897 

0 

0 

0 

7,938 

0 

2,646 

0 

78.4 

0 

20.9 

0 

0 

0 

0.5 

0 

0.2 

0 

ENDSA-202- 

IB 

22,546,265 

11.201,783 

749.164 

606,465 

107,023 

0 

0 

71.349 

0 

0 

63.9 

31.9 

2.1 

1.7 

0.  J 

0 

0 

0.2 

0 

0 

ENDSA-363- 

2A 

148,075 

0 

2,075 

0 

0 

0 

1,038 

0 

0 

0 

97.9 

0 

1.4 

0 

0 

u 

0.7 

0 

0 

0 

ENDSA-202- 

2A 

1,937,017 

160,427 

338,681 

0 

0 

0 

0 

0 

0 

0 

79.5 

6.6 

13.9 

0 

0 

0 

0 

0 

0 

0 

ENDSA- 363- 
2B 

1,427,191 

0 

29,289 

0 

0 

0 

0 

0 

0 

0 

97.9 

0 

2.1 

0 

') 

0 

0 

0 

0 

0 

ENDSA-202- 

2B 

23,775,552 

3,428,732 

383,476 

879,740 

n 

0 

0 

135,344 

248,132 

0 

82.  i 

Ji.9 

J>3 

3.0 

0 

0 

0 

0.5 

0.6 

0 

ENCONT-363- 

lA 

9.616.750 

0 

5,193,715 

0 

0 

0 

0 

0 

0 

0 

64.9 

0 

35.1 

0 

0 

0 

0 

0 

0 

0 

ENCONT-202- 

lA 

78,751,209 

22,370,172 

6,959.609 

0 

0 

0 

0 

0 

0 

71.016 

72.8 

20.6 

6.4 

0 

n 

0 

0 

0 

0 

0.2 

ENCONT-363- 

IB 

3,513,240 

0 

21,697,770 

0 

n 

0 

0 

0 

0 

0 

13.9 

0 

86.1 

0 

0 

0 

0 

0 

0 

0 

ENCONT-202- 

IB 

35,795,098 

16,836,700 

13,551,490 

1,300.396 

1,095,069 

0 

0 

0 

342.209 

0 

51.9 

24.4 

11.7 

1.9 

1.6 

0 

0 

0 

0.5 

0 

ENCOMT-363- 

2A 

8.528.548 

0 

7,396,928 

0 

0 

0 

0 

0 

0 

0 

53.9 

0 

46,5 

0 

0 

0 

0 

0 

0 

0 

ENCOKT-202- 

2A 

56.228,569 

24,000.000 

18.971,427 

0 

30.857.141 

0 

0 

0 

0 

0 

55.5 

22.7 

18.7 

0 

3.0 

0 

0 

0 

0 

0 

ENCONT-363- 

2B 

2. 757. 629 

0 

18,652.299 

0 

0 

0 

0 

0 

0 

0 

12.9 

0 

87.1 

0 

0 

0 

0 

0 

0 

ENCONT-202- 

2B 

42.095,599 

6.363,288 

25,453,153 

1.305.289 

244.741 

0 

0 

0 

734.225 

0 

55.2 

8.3 

33.4 

1.7 

0.3 

0 

0 

0 

0.9 

0 
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130 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100.0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 
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0 

74 
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0 
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0 
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0 
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24 
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lA 
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0 
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0 
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66 
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22 

0 

22 
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0 

44 

0 

0 
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0 
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0 

ENCONT-363- 

2A 
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ENCONT-202- 

2B 

230 

38 

269 

38 

1.305 

38 

1,843 

3,379 

0 

269 

384 

0 

77 

2.9 

0.5 

3.4 

0.5 

16.6 

0.5 

23.4 

92.9 

0 

3.4 

4.9 

0 

1.0 

(Continued) 
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Table  E3  (Continued) 


Invert*- 


Shrlap  brat* 
V«lta*r*  lnrv«e 


Chactog* 

natha 


valv*  Poraal- 
larva*  nlfara 


Warcji 


ENI-1*}-U 


Wg>lfel-IB 


DiB-363-2B 


EMB-202-1B 


ENB-202-2A 


EMB-202>2B 


END- 363- lA 


END-363-1B  2.029  489.204  13. 865 

0.4  94.5  2.7 


ENCONT-363* 

lA 


ENCONT-363- 

18 


ENCOHT-363- 

2A 


ENCONT-363- 

2B 


(Continued) 


* Podon  Iruoarti  and  livadnt  ap.  were  later  identified  eeparatcly  fm  the  larger  group  Cladocera 

* LittoritUi  litt«r«a  egga  were  later  Identified  froa  the  larger  group  invertegrate  egga. 
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Table  ti  (Continued) 


ep.  l«uaarti  Actlnule  Poly-  Clr-  Clr-  iittorina 
Turbel-  (Cledoc-  (Cledoc-  (Hydro-  cheece  Ceecropode  Blvalvla  rlpadla  rlpedla  Brachyura  Cartdea  litteraa 
larta  era)  era)  »eduaae)  (Larvae)  (Larvae)  (Larvae)  (Mauplll)  (Cwrid)  (2oea)  (Larvae)  (eata) 


Hydro- 

■eduaae  Chaecog- 
Station  (Adult)  natna 


ENB-202-1B  2SS.105  843 

93.9  0.3 


ENDSA-363- 

lA 


ENDSA-202- 


ENDSA-363- 


ENDSA-363- 

2B 


CNDSA-202 

2B 


ENCONT-202- 

IB 


ENCONT-202- 

2A 


ENCONT-202- 

2B  7.054  1.392 
18.9  3.7 


(Continued) 
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T«bl«  E5  (CoBtlnusd) 


Station 

Chaetog- 

natha 

ri'iiJne 

ap. 

(Cladoc- 

ara) 

todan 

IfVaarti 

(Cladoc- 

ara) 

Poly- 

chaata 

(Larvae) 

Caatropoda 

(Larvae) 

Blvalvla 

(Larvae) 

Clrripedia 

(Nauplli) 

Clrripedia 

(Cyprid) 

Brachyura 

(Zoaa) 

Car idea 
(Larvae) 

ENA>363>IA 

838 

838 

2,575 

16,497 

4.1 

4.1 

12.4 

79.4 

ENA-202' lA 

3,382 

23,523 

27,04? 

23,523 

3,588 

8,97l 

3.8 

23.3 

29.4 

23.5 

3.9 

9.7 

ENA-363-1B 

63 

9,230 

5,635 

9,943 

65 

5.655 

44,655 

13,065 

0.07 

10.4 

6.4 

11.2 

0.07 

6.4 

50.5 

14.8 

ENA-202- IB 

4.B14 

29,726 

8.381 

11,916 

345,184 

103,581 

9.559 

69,011 

14.274 

0.8 

4.9 

1.4 

2.0 

57.8 

17.4 

1.6 

11.5 

2.4 

ENA-363-2A 

5,423 

669 

669 

1,337 

2,006 

669 

18,201 

669 

18.3 

2.2 

2.2 

4.3 

6.7 

2.2 

61.4 

2.2 

ENA-202-2A 

9.955 

35,578 

104,448 

73,277 

9,955 

2,122 

22,195 

979 

3.8 

13.7 

40.4 

28.3 

3.8 

0.8 

8.5 

0.3 

ENA-363-2B 

609 

20,806 

12,884 

174 

6,877 

2,960 

435 

60,330 

15.844 

O.S 

17.2 

10.6 

0.1 

5.7 

2.4 

0.4 

49.8 

13.1 

ENA-202-2B 

1,107 

36.343 

27,857 

25,827 

487,213 

137,438 

11,622 

1,107 

124,340 

25.643 

0.1 

4.1 

3.9 

2.9 

55.4 

15.6 

1.3 

0.1 

14.1 

2.9 

EMDSA-363- 

lA 

48 

2,648 

337 

383 

385 

626 

1,974 

6,932 

289 

0.3 

19.4 

2.4 

2.8 

2.8 

4.6 

14.5 

50.8 

2.1 

ENDSA-202-' 

lA 

7,490 

4,369 

153,132 

37,659 

5,618 

17,061 

3.3 

1.9 

67.9 

16.7 

2.4 

7.5 

ENDSA-363- 

IB 

853 

34,507 

15,452 

6,920 

7,774 

29,293 

10,332 

0.8 

32.8 

14.7 

6.5 

7.4 

27.8 

9.8 

ENDSA-202- 

IB 

42,207 

5,227 

22,846 

1,101,641 

179,476 

8,712 

1.742 

25,588 

73,765 

2.8 

0.3 

1.5 

75.4 

12.3 

0.5 

0.1 

1.7 

5.1 

ENDSA-363- 

2A 

2,013 

5,036 

6.156 

1,007 

14.1 

35.4 

43.3 

7.2 

ENDSA-202- 

2A 

2.394 

26,600 

237,006 

125,818 

4,788 

9,576 

23.940 

0.3 

6.2 

55.1 

29.2 

1.1 

2.2 

5.5 

ENDSA-363- 

2B 

711 

6.483 

4,348 

711 

17,235 

3,558 

30,201 

9,329 

0.9 

8.9 

6.0 

0.9 

23.7 

4.9 

41.6 

12.8 

ENDSA-202- 

2B 

9.462 

9.462 

29,591 

1,747,066 

195,437 

14,107 

54,709 

17.204 

0.4 

0.4 

1.4 

84.1 

9.4 

0.6 

2.6 

0.8 

ENCOHT-363- 

lA 

47,374 

9,557 

109 

2,064 

5,321 

41,597 

44.7 

8.9 

0.1 

1.9 

5.0 

39.1 

ENCONT-202- 

lA 

124,886 

15,257 

6,321 

250,208 

34,000 

17,218 

35,744 

23.8 

3.1 

1.3 

51.7 

7.0 

3.5 

7.3 

ENCONT-363- 

IB 

20,823 

3,093 

283 

1,358 

4,018 

55,736 

14.769 

20.3 

4.9 

0.2 

1.3 

3.9 

54.6 

14.4 

ENCCWT-202- 

IB 

220 

102,048 

15,395 

1,759 

146,034 

115,463 

8,577 

0.03 

26.2 

3.9 

0.4 

37.5 

29.6 

2.2 

ENCONT-363- 

2A 

140,109 

20,223 

7,039 

93,406 

1,005 

33.5 

7.7 

2.6 

35.6 

0.3 

ENCONT-202- 

2A 

457,012 

132,474 

4,125 

33.004 

714,625 

50,881 

125,827 

1.145 

30.0 

8.7 

0.2 

2.1 

47.0 

3.3 

8.2 

0.1 

ENC0NT-3B3- 

2B 

1,968 

36,408 

17,200 

3,280 

8,600 

1,312 

137,160 

41.104 

0.7 

15.4 

6.9 

1.3 

3.4 

0.5 

55.0 

16.5 

ENCOMT-202- 

2B 

I4S 

133. /yx 

60,249 

2,067 

81,809 

58.625 

7,974 

185,178 

61,726 

0.02 

23.3 

9.8 

0.3 

13.3 

9.5 

1.3 

30.1 

10.1 

(Continued) 
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Table  ti  (Concluded) 


CMA<163-U 


ENA-363-1B 

EH^-202-lB 

CNA>363>2A 

ENA-202>2A 

ENA-363*2B 

ENA-202-2B 


CNDSA-363- 

U 


ENDSA-202- 


SvimSm  Podt^n 

ap.  ZevoorCi 

Checcog-  (Cledoc-  (Cladoc- 

nethe  ere)  ere) 


128,547  167,132 

32.1  41.8 


Seaple 


Poly- 

cheece  Ceetropode 
(Lervee)  (Lervee) 


7,509 

1.6 


Blvelvle  Clrrlpcdle  Cirrlpedie  Brechyure 
(Lervee)  (Meuplll)  (Cyprld)  (Zoee) 


41,433 

10.3 


Hcnarua 

ameri- 

Brechyure  Cerldce  oanue 
(Hegelope)  (Lervee)  (Lervee) 


4.195 

1.0 


ENDSA-363- 

2A 


EMDSA>202- 

2A 


ENDSA-202- 

2B 


ENCONT-202- 

lA 


5,444.969  762.296 

81.6  11.4 


118,433  389.028 


93,218  769,652 

6.9  57.4 


95,823  153,327 

25.6  41.0 


753,634  439,129 

54.0  31.4 


182,604  474.752 
20.2  52.6 


14,823  461,349 

28.2  26.8 


83,039  226,885 


377,116  497,716 
30.2  39.8 


238  180,418  308,653 

0.04  35.2  60.3 


635,342  862,608 

22.6  30.6 


203,307  193,994 

50.9  48.5 


11,667 

0.1 


13,925 

1.7 


8,831 

0.6 


86,428 

1.3 


69,629 

8.7 


198,388 

14.8 


4.322 

1.1 


11,039 

0.8 


114.148 

12.6 


507,868 

29.5 


3.889 

0.05 


7,778 

0.1 


12,292 

9.1 


3,889  145,199 

0.05  2.2 


109,106 

13.6 


134 

0.05 


268 

0.06 


1,086  31,778 


10,108 

1.9 


1,248,606 

44.4 


124  1,010 

0.003  0.2 


643.850 

2.1 


334,298  258,998 

52.9  41.0 


498,505  276,897 

32.3  17.9 


112,753  662.617 
13.2  77.9 


1,163.959  1,213,670 
48.1  50.1 


2,529  219,788  883,059 

0.2  17.6  70.8 


360,679  821,280 

27.1  61.7 


6,391 

0.2 


137,255 

4.4 


21,301 

3.3 


697,320 

45.2 


4,523 

0.5 


6,391 

0.2 


40,753 

3.2 


32,107 

1.1 


2,139  12,953 

0.06  0.4 


22,567  18,279 

1.4  1.1 


161,169 

12.0 


81,433 

21.8 


100,337 

7.1 


76,070 

8.4 


170,172 

9.9 


1,356 

0.4 


325,620 

26.1 


18,999 

3.7 


32,107 

1.1 


200,513 

3.0 


33,996 

9.0 


55,688 

3.9 


3,889 

0.05 


99,908 

12.4 


796 

1.3 


22,079 

1.5 


54,814 

6.0 


93,038 

5.4 


4,416 

0.3 


1,085 

0.06 


375 

0.09 


2,139 

0.06 


16,215 

2.5 


952 

0.1 


249  124 

0.06  0.003 


479 
0.  3 


9,214 

1.2 


31,957 

1.4 


46,093 

3.6 


93,078 

6.9 


53.682 

4.6 


6,159  49,277 

0.4  3.7 


TabI*  U 

Ichthyoplaaktoo  Staodlaa  Crop  Paaaltlae 


n>-202-lA~ 


Bll-202-li 


Law  taM  Unraa  Itaa  Unraa  Unraa  B«n  Urraa  Eaaa  Unraa  Etta  Urvaa  Etta  Urvaa 


EN-l*(3l  Oct  74) 
Saophthalmit  aifuotut 


EN-4»S  (13»18  Dac  74) 
AimtodytM  hexapt«rua 


SoophthalntB  aquoaua 
TOTAL 


EM-6  (23  Jaa  75) 
Pholia  gwmalua 


ftyoxoo0phaluB 

TOTAL 


16 

100. 0 


33.5 

100.0 

33.5 

100.0 


44.8 

100.0 


44.8 

100.0 


43.2 

100.0 

43.2 

100.0 


22.6 

100.0 


22.6 

100.0 


Y 

\- 

EM-7  (18  Fab  75) 
Snehalyopua  eimbriue 

360.6 

162.9 

68.8 

110.8 

369.8 

5484.1 

120.1 

22.0 

1 

1 

100.0 

68.2 

100.0 

119.5 

100. 0 

68.8 

100.0 

100.0 

184.9 

100.0 

100.0 

100.0 

Aflinod^taa  haxapterua 

87.5 

100.0 

100.0 

100.0 

Myoxocapha lua 

9.7 

12.5 

TOTAL 

360.6 

77.9 

162.9 

119.5 

68.8 

68.8 

110.8 

0 

369.8 

184.9 

5484.1 

0 

120.1 

0 

22.0 

0 

L 

EN-8  (1  Apr  75) 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

0 

100.0 

100.0 

100.0 

0 

100.0 

3,102 

0 

100.0 

2,793 

0 

Bnahelyapua  ainbi'ius 

3.076 

2.219 

3.231 

2,761 

3,266 

999 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Armodytea  hexapterua 

35 

25.0 

Hyoxocaphalua  app. 

17 

26 

12.1 

14.1 

Paaudoplxurcnaotaa 

63 

86 

759 

394 

88 

156 

931 

626 

anariaanua 

100.0 

100.0 

100.0 

100.0 

62.9 

85.9 

100.0 

100.0 

TOTAL 

3.076 

63 

2.219 

86 

3,231 

759 

2,761 

394 

3,266 

140 

999 

182 

3,102 

931 

2,793 

626 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

EM-9  (28  Apr  75) 

365 

616 

Snohelypua  ^imbrtua 

1,749 

58 

2,117 

91 

1.521 

169 

1,782 

339 

2,887 

3,035 

94 

19 

96.8 

100.0 

92.1 

100.0 

100.0 

100.0 

95.4 

80.0 

85.2 

89.0 

100.0 

100.0 

66.9 

100.0 

Aimcxj^tea  haxaptarua 

85 

20.0 

Soophthalma  aquoaua 

58 

181 

85 

502 

375 

93 

3.2 

7.9 

4.6 

14.8 

11.0 

13.1 

TOTAL 

1.807 

58 

2,298 

91 

1.521 

169 

1,867 

424 

3,389 

3.410 

94 

365 

709 

19 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

lOC.O 

100.0 

100.0 

100.0 

100.0 

Statioa  END 

nD-202-lA 

END-363-1A 

EMD-202-1B 

EKD- 363-18 

END-202-2A 

EMD-363-2A 

IMD-202-2B 

END- 363-28 

Etta 

Larvaa 

Eaaa 

Larvaa 

Etna 

Larvae 

lttS_ 

Larvaa 

Etta 

Larvaa 

Etta 

Larvaa 

Larvaa 

£tt*_ 

Larvae 

EM-6  (23  Jan  75) 
Am^ytaa  haxaptarua 

162.7 

100.0 

118.3 

100.0 

138.7 

100.0 

48.5 

100.0 

o e 

TOTAL 

162.7 

118.3 

138.7 

48.5 

24.0 

r 

100.0 

100.0 

100.0 

100.0 

«.w.u 

EM-7  (18  Feb  75) 

277.1 

424.6 

1 

STicfim  ifitnbriua 

205.8 

25.0 

130.7 

83.5 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

[ 

Aimodytaa  haxaptarua 

37.4 

100.0 

20.5 

100.0 

43.5 

100.0 

83.5 

100.0 

158.5 

100.0 

74.6 

LOO.O 

TOTAL 

205. 8 

37.4 

25.0 

20.5 

130.7 

43.5 

83.5 

83.5 

277.1 

158.5 

424.6 

74.6 

! 

100.0 

100.0 

100.0 

100.0 

100. 0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

*8tatloa  1 waa  aaapl#4  at  ttatloa  EM-1. 


NOTE:  Uppar  oMbar  raprataata  mabar  of  acaadlnf  rrop/10^  lltara.  Icwar  auabar  rapraaaeta  parcaac  ataadleg  crop. 


T«bl«  E6  (Cooi.lau«d) 


B0>2O2<U  cm-3«3-U  a»-202^1M 

e»*3«3<ll  BKB-202-2A 

a^202~2» 

Elft-363-2B 

2U&-  fry—  Ejjj_  l<rv— 

SUSl^  Ltw  toe  Lervee 

StMS—  111*.  Lerv— 

filL.  L*t^— 

EN-8  (1  Apr  7S) 
Snoh0lyopus  aimh’ntdS 

3.936 

100.0 

3.333 

100.0 

3.042 

100.0 

3.382 

100.0 

2.877 

100.0 

2,827 

100.0 

2.003 

100.0 

1.828 

100.0 

ffyOMXMpHalus  epp. 

68 

23.2 

16 

30.0 

112 

11.0 

23 

16.8 

P8*t^opl*uroftma  e«« 
jfmrioamia 

202 

74.8 

17 

30.0 

451 

100.0 

902 

89.0 

119 

100.0 

124 

83.2 

33 

100.0 

99 

100.0 

TOTAL 

3.936 

100.0 

270 

100.0 

3.333 

100.0 

33 

100.0 

3.042 

100.0 

431 

100.0 

3.382 

100.0 

1.014 

100.0 

2.877 

100.0 

119 

100.0 

2.827 

100.0 

149 

100.0 

2.005 

100.0 

33 

100.0 

1.828 

100.0 

99 

100.0 

Control  Station 

ENCOKT-202-U 

tua  Lervee 

mCOKT- 363-LA 
8U*  Lervee 

ENCOirT>202-lB 

g|fe  Lervee 

nCOirT-363-18  EMCGMT-202-2A 
C|£|_  Lervee  Eeie  Lervee 

EN>7  (18  Jen  73) 
Fh/vIm  7.urtf»<e 

lOS.A 

100.0 

11.  S 
100.0 

44.4 

100.0 

144.0 

100.0 

798. A 
100.0 

Armodytea  haxapterue 

44.4 

100.0 

HyoxocephaLue 

21.2 

100.0 

2.1 

100.0 

49.9 

100.0 

TOTAL 

103.6 

100.0 

21.2 

100.0 

31.5 

100.0 

2.1 

100.0 

44.4 

100.0 

44.4 

100.0 

144.0 

100.0 

0 798.8 

0 100.0 

49.9 

100.0 

Control  Station  (Cootlnu*^) 


_ EM8-202-U 

EMB-363-LA 

ENB-202-18 

EN&-363-1B  EHB>202-2A  »B-363-2A 

ENB-202-2B 

ENB-363-2B 

~ ESBS 

Lervee 

Eue 

Lervee 

Reee 

Lervee 

Er«s 

Lervee 

Egg* 

Lervee 

Egg* 

Lervee 

EgRe 

Lervee 

Eue 

Lervee 

EN-8  (1  Apr  73) 
Efujhelycpus  oimbriua 

3.034 
100. 0 

2.003 

100.0 

2,637 

100.0 

2.431 

100.0 

2,130 

100.0 

2,736 

100.0 

2.764 

100.0 

2.735 

100.0 

Myoxocaphalua  epp. 

60 

14.4 

26 

50.0 

46 

33.6 

Paaudoplaiit>onaata$ 

egagnaonua 

356 

83.6 

27 

30.0 

188 

100.0 

24 

100.0 

91 

66.4 

176 

100.0 

247 

100.0 

176 

100.0 

TOTAL 

3.034 

100.0 

416 

100.0 

2,003 

100.0 

33 
100. Q 

2,637 

100.0 

188 

100.0 

2,431 

100.0 

24 

100.0 

2,130 

100.0 

137 

100.0 

2,756 

100.0 

176 

100.0 

2.764 

100.0 

247 

100.0 

2.736 

100.0 

176 

100.0 

i 


ii 


(Contimwd) 
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T«bl«  E6  (CootliuMd) 


Control  Sf  cloo  (CopClnu«d)  


. 

asmxzi 

ttaa 

02- U 
LarvM 

WCOirT-3 

LarvM 

EMCOirT-202-lB 

EuB  Larva* 

EMCOirT-363-lB 

Ecsa  Larva* 

aKX)IIT-202-2A 
Eu*  Larva* 

DIC0KT-363-2A 

Eaas  Larva* 

DKOirT-202-2B 

Eaaa  Larva* 

E1K:QMT-361-2B 

Eaaa  Larva* 

' EN-9  (28  Apr  75) 

^ Erush«lyopua  aviAriue 

11.875 

12,941 

11,217 

160 

9,430 

122 

15,815 

395 

10.072 

66 

7,704 

371 

5,762 

141 

92.1 

93.9 

97.2 

25.0 

96.6 

23.0 

96.0 

100.0 

93.3 

100.0 

95.04 

40.0 

93.9 

25.0 

t SifOKtber  Bocmbrus 

255 

193 

160 

122 

264 

263 

278 

234 

2,0 

1.4 

1.4 

1.3 

1.6 

2.4 

3.4 

3.8 

‘ f^oxco«phaLue  app. 

32 

41 

93 

; 

100.0 

7.7 

10.0 

‘ Amodytas  haxapterua 

160 

286 

93 

25.0 

53.9 

10.0 

' Seophthalnus  aquosua 

766 

644 

160 

204 

395 

461 

93 

141 

1 

5.9 

4.7 

1.4 

2.1 

2.4 

4.3 

1.2 

2.3 

^ Paaudoplautpneotaa 

320 

82 

371 

422 

• amarioanua 

50.0 

15.4 

40.0 

75.0 

TOTAL 

12.896 

13.778 

32 

11,537 

640 

9,756 

531 

16,474 

395 

10,796 

66 

8,075 

928 

6,137 

563 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

99.64 

100.0 

100.0 

100.0 

EN-10  (29  Kay  75) 

Brevoortia  curamtua 

79.726 

2.655 

45.876 

1.056 

1,789 

6.255 

16,343 

3,044 

74.581 

6,351 

36.849 

3.278 

36,631 

24.741 

19.264 

6.062 

20.0 

3.0 

12.8 

1.1 

4.5 

9.0 

7.0 

6.7 

11.6 

3.10 

7.2 

1.0 

10.9 

12.1 

;.9 

4.y 

Anchoa  mitohilli 

1,118 

967 

2.8 

0.4 

Enchalyapua  oiinbriua 

4.690 

4.301 

1.056 

3.867 

7,715 

2,047 

3,925 

6.643 

674 

1.2 

1.2 

1.1 

2.0 

1.0 

0.3 

1.2 

2.7 

0.5 

Cynoaoion 

447 

2,572 

2,617 

l.l 

0.4 

0.8 

Tautoga  onitia 

4.690 

7,168 

3,131 

695 

2,900 

435 

7,715 

2,117 

14,330 

1,639 

1,308 

1,903 

4,650 

1,347 

1.2 

2.0 

7.8 

1.0 

1.0 

1.0 

1.0 

1.0 

2.7 

1.0 

0.4 

0.9 

1.9 

1.1 

Tati  togolabrua 

9.580 

2,867 

4.249 

1.390 

2,900 

10.287 

4,234 

4.093 

2,617 

1,993 

adaperaitB 

2.4 

0.8 

10.6 

2.0 

1.0 

2.0 

2.0 

0.8 

0.8 

0.8 

Scfomber  acanbruB 

298.583 

85,833 

296,757 

101,391 

25.492 

60.463 

210,741 

41,315 

527,209 

190,537 

450,382 

173,738 

285,201 

176,992 

209.242 

111,132 

74.9 

97.0 

82.8 

97.9 

63.7 

87.0 

86.0 

89.0 

82.10 

93.0 

87.6 

97.2 

85.1 

86.9 

85.8 

90.6 

Prionotua  spp. 

2,047 

SocphthaUnua  aquoaua 

1.563 

1.434 

3,801 

695 

3.867 

870 

10.287 

2,117 

4,094 

2,617 

1,993 

3,368 

0.4 

0.4 

9.4 

1.0 

2.0 

3.0 

2.0 

l.O 

0.8 

0.8 

0.8 

2.7 

TOTAL 

398.632 

88.488 

358,433 

103,503 

40.027 

69.498 

241,676 

45,664 

640.366 

205,356 

513,842 

178,655 

334,916 

203,636 

243,785 

122,583 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

EM-12  (17  Jun  75) 

Braooortia  tyrannua 

1.420 

2.180 

401 

8,873 

1,420 

7,919 

2,992 

24,285 

1,035 

1.966 

14,952 

60,112 

10.516 

4.124 

0.9 

li.5 

0.4 

42.3 

3.3 

42.8 

3.6 

52.6 

1.2 

12.5 

14.4 

73.6 

15.2 

25.6 

' AnchoQ  mitohalli 

135.641 

85.870 

1,242 

26.985 

1,759 

58,847 

99. 

90,285 

75,617 

67,286 

39.338 

3.299 

92.7 

88.0 

5.9 

63.3 

9.5 

71.9 

2.1 

84.0 

88.6 

64.9 

57.0 

20.5 

Enehalyopua  avnbriua 

412 

Stenotcfnta  ehryaopa 

710 

401 

2.130 

2,659 

4,571 

2,417 

4,272 

2.726 

0.4 

0.4 

5.0 

3.2 

4.2 

2.8 

4.1 

3.9 

Cynooion  regalia 

710 

1.203 

3,428 

1,035 

5.340 

3,115 

0.4 

1.2 

3.1 

1.2 

5.1 

4.5 

Tautoga  onitia 

1.420 

2.840 

2.406 

3.727 

3.550 

3.519 

1,994 

2,478 

3.428 

1.142 

1,035 

2,528 

5,340 

2.146 

2,474 

0.9 

15.3 

2.4 

17.7 

8.3 

19.0 

5.6 

5.3 

3.1 

33.3 

1.2 

16.0 

5.1 

2.6 

15.3 

Tautogolabrua 

4.971 

2.130 

4,413 

887 

2,130 

1.759 

3,989 

4,460 

3.428 

3,798 

2,528 

3,204 

6,440 

2.474 

adaperaua 

3.3 

11.5 

4.5 

4.2 

5.0 

9.5 

4.8 

9.6 

3.1 

4.4 

16.0 

3.0 

7.8 

15.3 

Menidia  meridia 

2.474 

15.3 

Saonher  Aoomfcrua 

11.362 

5.856 

2.639 

332 

10,408 

1,142 

8.427 

6,440 

61.5 

27.9 

14.2 

0.4 

22.5 

33.3 

53.5 

7.8 

Papritua  triaeanthua 

2.130 

1,662 

345 

1,557 

a.w 

5.4 

TT* 

. Prumotua  app . 

802 

5.856 

2,130 

1,662 

1,557 

\ 

0.8 

27.9 

5.0 

2.0 

2.2 

SeopthaVma  aquoaua 

1.420 

2,006 

354 

2,130 

879 

2,992 

3,469 

2,285 

1,142 

281 

3,204 

6,440 

3,505 

824 

0.0 

2.0 

1.6 

5.0 

4.7 

3.6 

7.5 

2.1 

33.3 

1.7 

3.0 

7.8 

5.0 

5.1 

TOTAL 

146.294 

18.464 

97,507 

20,942 

99,241 

18.478 

81.788 

46.093 

107.428 

3.426 

85,285 

15,732 

103,600 

81.581 

103,600 

81.581 

100.0 

100.0 

100,0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

lOO.O 

100.0 

100.0 

Tabic  £6  (CoDttDucd) 


Statloa  EMDSA 


IXDSA-202-U 

DIDSA-38VU 

Bn>SA-203-lB 

nDSA-363-lB 

EMD6A-202-2A 

CIIDSA-363-2A 

DI0SA-202-2B 

EUDSA-363-2B 

EttS 

Larvae 

Ctff 

Larvae 

Larvae 

gaaa  Larvae 

Hi! 

Larvae 

tm 

Larvaa 

Larvae 

Eaaa  Larvae 

EM-9  (28  Apr  7S) 

Enohelyoput  oimbriue 

3.272 

3.505 

2,368 

559 

36 

4,640 

66 

3,863 

2,174 

1,472 

92.2 

92.7 

88.2 

96.9 

100.0 

97.2 

100.0 

98.5 

100.0 

100.0 

Soernbtr  90ombrua 

66 

tfifOtexsaphalua  app. 

82 

33.3 

Soophthdiinua 

277 

274 

318 

18 

66 

59 

^(fuoaua 

7.8 

7.3 

11.8 

3.1 

1.4 

1.5 

P»«udcplautvn0ct«9 

164 

jmtrieanuB 

66.  7 

TOTAL 

3.549 

3,779 

2,706 

577 

36 

4,772 

66 

3.922 

2,174 

1,472 

246 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

EN-10  (29  Hay  7S) 

8r0voortia  tyranfma 

7,490 

7,329 

367 

3,563 

2,171 

6.336 

2,191 

13,406 

1,908 

7,755 

850 

5,160 

1,804 

3,307 

2,015 

3.7 

4.5 

3.9 

2.7 

11.2 

6.5 

87.3 

3.6 

8.6 

2.4 

4.9 

4.2 

6.1 

4.7 

15.6 

Anohoa  mitohilli 

1,664 

1,332 

1,018 

2,979 

1,292 

C.8 

0.8 

0.8 

0.8 

0.4 

Enohalyopus  avnbriua 

3.329 

1,999 

52 

181 

1,584 

14,896 

3,877 

1,407 

601 

827 

583 

1.7 

1.2 

0.6 

0.9 

1.6 

4.0 

1.2 

1.2 

2.0 

1.2 

3.1 

Cynooion  i^galia 

15,813 

7,995 

1,018 

2,376 

4,469 

7,755 

1,407 

827 

7.9 

4.9 

0.8 

2.4 

1.2 

2.4 

1.2 

1.2 

Tautoga  onitia 

11.651 

6.662 

420 

8.145 

362 

3,168 

487 

5,958 

15,510 

4,222 

902 

1,929 

194 

5.8 

4.1 

4.5 

6.2 

1.9 

3.2 

1.9 

1.6 

4.8 

3.5 

3.0 

2.8 

1.0 

Tautogolabrua 

12,484 

11,326 

262 

8.145 

2,772 

10,427 

273 

18,095 

7,506 

301 

3,859 

adaparaua 

6.2 

7.0 

2.8 

6.2 

2.8 

2.8 

1.2 

5.6 

6.2 

I.O 

5.5 

Manidia  m^nidia 

170 

SoomDer  aooinbrua 

143,143 

10,819 

118,589 

8,181 

106,903 

16,646 

80,788 

22,394 

305,368 

19,897 

263,668 

16,327 

100,863 

25,854 

57,878 

14,771 

71.4 

98.1 

73.3 

87.2 

81.1 

86.0 

82.3 

89.3 

82.0 

90.1 

82.3 

94.1 

82.7 

86.9 

83.0 

79.2 

Soophthalmus 

4,993 

208 

6,662 

105 

3,054 

1,188 

14,896 

2,585 

1,407 

301 

2,102 

194 

aquoaua 

2.5 

1.9 

4.1 

1.1 

2.3 

1.2 

4.0 

0.8 

. 1.2 

1.0 

1.6 

1.0 

TOTAL 

200.569 

11,027 

161,894 

9,387 

131,847 

19,361 

98,213 

25,071 

372,400 

22.078 

320,537 

17,347 

121,974 

29,763 

69,729 

18,658 

100.0 

100.0 

100.0 

100. 0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100. 0 

100.0 

100.0 

100.0 

100.0 

Diurnal  Station  (ENDS*.  Cootloua^) 


1400 

1400 

1400 

1400 

2200 

2200 

2200 

2200 

ENDSA-202-1A 

ENDSA-363-1A 

EXDSA-202-1B 

EMDSA-363-1B 

ENDSA-202 

-lA 

ENDSA-363-1A 

ENDSA-202-1B 

ENDAS-363-1B 

Etta 

Larvae 

Esta 

Larvae 

Etta 

Larvae 

tmam 

Larvae 

Eaaa  Larvae 

Eaaa 

Larvae 

Eaaa 

Larvae 

Eaaa 

Larvae 

EN-U  (29  May  75) 

8pet>oorti<z  tyranma 

7,490 

7,329 

367 

3.563 

2,171 

6,336 

2,191 

1,520 

836 

5,240 

7,565 

2.010 

4.836 

3.7 

4.5 

3.9 

2.7 

11.2 

6.4 

8.7 

4.3 

0.4 

4.1 

14.2 

3.2 

20.0 

Anehoa  mitahalli 

1,664 

1.332 

1,018 

844 

836 

524 

0.8 

0.8 

0.8 

2.4 

0.4 

0.4 

Snohalyopua  evtbriua 

3,329 

1,999 

52 

161 

1,584 

844 

7,524 

4,192 

1.005 

1.6 

1.2 

0.5 

0.9 

1.6 

2.4 

3.6 

3.3 

1.6 

Stanotonua  ohiyaopa 

168 

1,048 

0.4 

0.6 

Cynooion  ragalia 

15.813 

7,995 

1,018 

2.376 

506 

2,508 

4,716 

1,508 

7.9 

4.9 

0.8 

2.4 

1.4 

1.2 

3.7 

2.4 

Tautogo  onitia 

11,651 

6,662 

420 

6,145 

362 

3,168 

487 

4,899 

284 

2.508 

2,842 

2,096 

945 

1,256 

463 

5.8 

4.1 

4.5 

6.2 

1.9 

3.2 

1.9 

14.0 

7.2 

1.2 

1.0 

1.6 

1.7 

2.0 

2.0 

Tautogolatfua 

12,484 

ii,3Ze 

262 

9 773 

7.602 

6.688 

2.842 

5,240 

1.418 

2,010 

adaparaua 

6.2 

7.0 

2.8 

6.2 

2.8 

21.7 

3.2 

l.U 

«.i 

5.2 

Saombar  aaonbvua 

143,145 

10,819 

118,589 

8,161 

106,903 

16,646 

80,788 

22,394 

17,907 

3,703 

179,740 

272.924 

99,046 

43,028 

52.533 

16,618 

71.3 

98.1 

73.2 

87.1 

61.1 

66.0 

62.2 

89.3 

51.2 

92.8 

87.3 

95.0 

78.7 

81.2 

84.2 

77.0 

Saophthalama 

4,993 

208 

6,662 

105 

3,054 

1,168 

675 

5,016 

8,528 

3,666 

2.010 

aejuoaua 

2.5 

1.9 

4.1 

1.1 

2.3 

1.2 

1.9 

2.4 

3.C 

1 2.9 

3.2 

Paaudoplauronaataa  a| 

241 

TOTAL 

200,569 

11,027 

161,894 

9,387 

131,847 

19,361 

98,213 

25,071 

34,725 

3,987 

205,657 

287,163 

125,776 

52,958 

62,336 

24,180 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

(Continued) 
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T«ble  E6  (Continued) 


Stetlon  ENDSA  (Continued) 

EW>y»-202-lA  EKDSA-363»1A  EMPSA-202-1B  gNDSA-363-aB  EMPSA-202-2A_  EMD8A-363»2*  E3IDS~A»202‘2B  QfD^-~)63-2i> 

teee  Urvee  t£M  Urvee  Ettee  Urvee  EtAe  Urvee  EtEe  Urvet  Eeh  Urvee  Urve*  Eat#  Lervee 

EN-lZd?  Jun  75) 

Bfmfoortia  838  102,510  1,516  949  4,715  20.558  351  2,984  2,812  3.507  1,587  886  4.394  4,308  2,283  7,588 

tyraw*8  0.3  31.4  0.7  27.0  3.8  48.8  4.0  40.0  1.6  36.0  1.1  9.3  3.7  16.0  2.8  33.3 

Awhoa  141,665  12.060  129.639  351  90,539  12.726  6,117  2,313  118,825  259  93,686  653  77.784  13,733  54,157  8,048 

mit<sh»lU  61.6  3.7  66.2  10.0  73.6  30.2  69.0  31.0  67.0  2.7  64.4  4.1  66.4  4.1  66.5  35.3 

5te«ot£>»nw«  1,676  2,274  2,357  105  2.812  2,117  1,318  269  1,631 

akry8ope  0.7  1.1  1.9  1.2  1.6  1.4  1.1  1.0  2.0 

Cynocion  3,353  471  105  1,406  529  1,318  652 

regalia  1.4  0.3  1.2  0.8  0.4  1.1  0.8 

Tautoga  onitia  31,015  18,090  20,469  316  7,544  2,937  668  597  9,843  1,169  14.820  279  10,547  2,692  7,177  1,149 

13.5  5.5  10.4  9.0  6.1  6.9  7.5  8.0  5.5  12.0  10.2  6.1  9.0  11. Q 8.7  5.0 

TautcgolabruB  49,457  48,240  40,938  421  14,618  3.916  1,195  597  39,374  649  19,336  1,885  15,660  3,219 

adeperaue  21.5  14.8  20.9  12.0  11.9  9.3  13.5  8.0  22.2  6.7  16.5  7.0  19.0  14.1 

Menidia  menidia  32,287  326 


iccMwer 
8<foribruB 
Peprilus 
triaoanthua 
Pricmoh*a  epp 


ScophthaUnua 

aquoaua 

TOTAL 


(Ccmtinued) 
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T«bl«  26  (Concluded) 


Sution  PiA 


nu-363-U 


EN>10(29  Hey  7S) 
Bftvoortia 
tyrannus 
AnohcM 
mitohilli 
Bnoh«lyopua 
oinbriut 
StantomB 
ohryBopa 
Cynoaion 
regalia 

Tautcga 
pni  tia 

Tautogolabrua 

adaparaua 

SontOjar 

BQombruo 

PoTcnotuB 
triaoanthue 
Prionotua  app. 


Soophthalma  2,606 

a^^dua  1.9 

Paaudo- 

pleuronaotea 

amerioamia 

TOTAL  140,742 


EN-12U7  Jun  75) 
Srevoortia 
tyranma 
Anahoa 
mitohalli 

Bnohalyopua 

aimbriua 

Stanotomua 
chryaopa 
Cynoaion 
regalia 
Tautoga  onitia 


TautogolabruB 

a^peraua 

Manidia 

menidia 

Soonbar 
aacnbrua 
SygnathiB 
fuaeua 
Paprilua 
tTiaoanthua 
PT^onotua  spp 


Soophthalaiua  1,136  2,173  4,598  987 

aquoaua  0.3  8.8  1.6  7.0 


pleuTonaotaa  ap 


Paraliohthya 

oblongua 

TOTAL 


od  Standlns  Crop  Denslcles 


Station  EN-II,  29-30  May  75. 


BESl  AVAiLASLE  COPY 


Table  E8  (concluded^ 


Table  E9 


October  Dry  Weight  Levels 


During  Cruise  ENl* 


Station 


Dry  Weight 

mo  /m3 


EN1-363-2A-1 


EN1-363-2B-1 


1.425 


EN1-363-2C-1 


0.142 


EN1-363-2A-2 


0.837 


EN1-363-2B-2 


23.860 


EN1-363-2C-2 


6.800 


EN2-363-1A-1 


0.129 


EN2-363-1B-1 


EN2-363-1C-1 


0.016 


EN2-363-1A-2 


0.374 


EN2-363-1B-2 


0.201 


EN2-363-1C-2 


* 30  Oct  75. 
**  No  data. 


Table  ElO 


November  Spatial  and  Monthly  Biomass  Levels 
During  Cruise  EN2* 


Station 

Displacement  Volume 
ml/m^ 

Dry  Weight 
mg/m^ 

EN1-B(363) 

0.0309 

3.02 

ENl-C 

- 

12.76 

EN3-B 

- 

0.28 

EN3-C 

- 

22.30 

EN2-B 

0.0253 

5.57 

EN2-C 

— 

5.18 

* 19  November  1974 


1 


i 


Station 

Displacement  Volume 
ml/m^ 

Dry  Weight 
mg/m’ 

EN2-1BC363) 

0.0253 

5.57 

EN2-1C 

- 

5.18 

EN2-2B 

- 

0.63 

EN2-2C 

- 

21.98 

EN2-3B 

- 

3.23 

EN2-3C 

- 

7.30 

EN2-4B 

- 

6.85 

EN2-4C 

- 

1.36 

EN2-5B 

NS** 

NS** 

EN2-5B 

ND*** 

ND*** 

EN2-6A 

0.0117 

19.46 

EN2-7A 

0.0047 

8.78 

EN2-7B 

0.0009 

60.44 

EN2-7C 

- 

37.09 

EN2-7A(202) 

0.0120 

4.26 

EN2-7B 

0.0026 

15. 9( 

EN2-7C 

- 

33.39 

ENA-8A 

0.0028 

1.15 

ENA-8B 

0.0316 

31.37 

ENA-8C 

0.0135 

17.02 

ENA-8A(363) 

0.0281 

35.61 

ENA-8B 

0.0264 

53.86 

ENA-8C 

0.0097 

46.13 

* 19  November  1974. 
**  Not  sampled. 

***  No  data. 


Table  E12 


I 


I 

i 


December  Monthly  Blonaas  Levels 
During  Cruise  EN4* 


Station 

Displacement  Volume 
ml/m^ 

ENB-1A(202) 

0.0207 

ENB-2A 

0.1592 

END-IA 

0.0359 

END- 2 A 

0.0310 

ENCONT-IA 

0.0143 

ENC0NT-2A 

0.0279 

* 13  December  1974 


Dry  Weight 
mg/m^ 

3.06 
16.68 

6.06 
5.81 
2.65 
4.95 


Table  E12  (concluded) 
December  Monthly  Biomass  Levels 


During  Cruise  EN5* 

Station 

Displacement  Volume 
ml/m^ 

Dry  Weight 
mg/m’ 

ENB-1B(363) 

0.3182 

36.46 

ENB-2B 

0.1775 

55.42 

ENB-1B(202) 

0.1093 

25.23 

ENB-2B 

0.0917 

23.03 

END- IB (363) 

0.1772 

65.37 

END-IB (202) 

0.1477 

27.11 

* 18  December  1974 


Table  E13 

January  Monthly  Biomass  Levels 
During  Cruise  EN6* 


Dry  Weight 

Station  mg/m^ 


ENB-1A(363) 

NS** 

ENB-IB 

5.69 

ENB-2A 

ND*** 

ENB-2B 

24.88 

ENB-1A(202) 

22.08 

ENB-2A 

34.07 

ENB-IB 

55.41 

ENB-2B 

47.41 

END-1A(363) 

66.41 

END-2A 

4.33 

END- IB 

19.02 

END-2B 

21.44 

END-1A(202) 

114.83 

END-IB 

31.49 

END- 2 A 

180.48 

END-2B 

35.54 

ENC0NT-1A(363) 

47.93 

ENCONT-IB 

41.10 

ENC0NT-2A 

54.35 

ENC0NT-2B 

23.02 

ENCONT-1A(202) 

96.77 

ENCONT-IB 

39.89 

ENC0NT-2A 

50.24 

ENC0NT-2B 

58.95 

* 23  January  1975 

**  Not  samples. 

***  No  data. 


Table  E14 


Monthly  Dry  Weight  Levels 
and  Percent  Ash  Content 


Dry  Weight 

Ash 

Sample 

mjj/m^ 

Percent 

February.  EN7 


ENB-1A(363)  6.70  16.0 


ENB-IB 

80.00 

9.8 

ENB-2A 

9.24 

7.5 

ENB-2B 

80.00 

8.4 

ENB-1A(202) 

28.04 

7.4 

ENB-IB 

80.07 

7.2 

ENB-2A 

36.30 

9.3 

ENB-2B 

69.24 

14.4 

END- lA (363) 

1.27 

6.7 

END- IB 

33.92 

6.7 

END-2A 

24.41 

9.9 

END-2B 

NS* 

NS* 

END-1A(202) 

33.07 

7.4 

END-IB 

49.44 

5.6 

END-2A 

5.29 

9.0 

END-2B 

NS* 

NS* 

ENC0NT-1A(363) 

1.56 

11.1 

ENCONT-IB 

50.57 

14.2 

ENC0NT-2A 

41.12 

12.3 

ENC0NT-2B 

28.16 

7.6 

ENCONT-U(202) 

9.32 

13.2 

ENCONT-IB 

47.76 

8.7 

ENC0NT-2A 

NS* 

NS* 

ENC0NT-2B 

NS* 

NS* 

* Not  sampled. 

March.  EN8 


ENB-1A(363) 

8.98 

5.5 

ENB-IB 

30.64 

5.6 

ENB-2A 

11.66 

11.4 

ENB-2B 

35.36 

5.8 

ENB-1A(202) 

9.80 

14.2 

ENB-IB 

56.60 

5.7 

ENB-2A 

15.50 

5.7 

ENB-2B 

44.48 

5.0 

1m 


Table  E14  (continued) 


Sample 

Dry  Weight 
mg/m^ 

Ash 

Percent 

March,  EN8  (continued) 

END-1A(363) 

25.44 

5.8 

END- IB 

132.16 

5.4 

END-2A 

71.04 

6.4 

END-2B 

99.04 

5.2 

END- lA (202) 

44.36 

6.1 

END- IB 

120.16 

5.4 

END-2A 

38.88 

7.1 

END-2B 

126.08 

7.2 

ENC0NT-1A(363) 

23.12 

5.8 

ENCONT-IB 

36.32 

4.5 

ENCONT-2A 

10.56 

5.8 

ENC0NT-2B 

64.0 

5.5 

ENCONT-1A(202) 

71.44 

6.6 

ENCONT-IB 

67.36 

5.4 

ENCONT-2A 

17.84 

5.8 

ENCONT-2B 

86.24 

5.5 

April.  EN9 

ENB-1AC363) 

32.17 

8.88 

ENB-IB 

86.57 

6.27 

ENB-2A 

17.47 

10.48 

ENB-2B 

14.71 

8.87 

ENB-1A(202) 

27.14 

8.37 

ENB-IB 

65.20 

7.39 

ENB-2A 

32.56 

7.15 

ENB-2B 

21.09 

9.92 

ENSA-1A(363) 

109.80 

6.59 

ENSA-IB 

43.89 

8.58 

ENSA-2A 

18.96 

8.44 

ENSA-2B 

79.12 

7.35 

ENSA-1A(202) 

92.85 

9.30 

ENSA-IB 

82.39 

6.40 

ENSA-2A 

50.67 

7.19 

ENSA-2B 

101.84 

7.14 

ENC0NT-1A(363) 

37.66 

6.92 

ENCONT-IB 

80.57 

6.53 

ENCONT-2A 

46.80 

6.79 

ENCONT-2B 

145.63 

7.85 

ENCONT-1A(202) 

81.60 

7.28 

ENCONT-IB 

102.41 

8.83 

ENCONT-2A 

89.73 

7.18 

ENCONT-2B 

146.40 

6.64 

i S 


Table  E14  (continued) 


Dry  Weight 

Ash 

Sample 

mg/m^ 

Percent 

May.  ENIO.  ENll 


ENA- U(  363) 

31.06 

11.87 

ENA-2A 

27.88 

14.90 

ENA- IB 

60.02 

8.15 

ENA-2B 

57.34 

12.00 

ENA- lA (202) 

58.33 

9.55 

ENA-2A 

57.91 

13.50 

ENA- IB 

122.18 

15.53 

ENA-2B 

86.73 

8.04 

ENC0NT-1A(363) 

46.83 

14.58 

ENCONT-2A 

53.51 

18,15 

ENCONT-IB 

52.32 

15.68 

ENCONT-2B 

49.49 

14.42 

ENC0NT-1A(202) 

86.65 

14.54 

ENC0NT-2A 

111.43 

15.87 

ENCONT-IB 

111.71 

11.77 

ENC0NT-2B 

100.50 

17.77 

ENDSA-1-1A(363) 

26.58 

12.87 

ENDSA-l-lB 

57.75 

9.15 

ENDSA-1-2A 

31.38 

12.78 

ENDSA-1-2B 

62.41 

9.30 

ENDSA-1-1A(202) 

60.02 

11.81 

ENDSA-l-lB 

140.15 

7.86 

ENDSA-1-2A 

79.37 

18.82 

ENDSA-1-2B 

158.13 

7.78 

ENDSA-2-lA(363) 

55.87 

23.97 

ENDSA-2-1B 

61.99 

6.16 

ENDSA-3-1A 

43.29 

25.52 

ENDSA-3-1B 

86.61 

6.42 

ENDSA-4-1A 

32.64 

13.44 

ENDSA-4-1B 

37.79 

8.75 

ENDSA-2-lA(202) 

112.94 

7.56 

ENDSA-2-1B 

165.88 

9.77 

ENDS A- 3- lA 

118.83 

9.68 

ENDSA-3-1B 

135.37 

6.39 

ENDSA-4-1A 

77.58 

12.94 

ENDSA-4-1B 

86.78 

5.27 

Table  E14  (concluded) 


Dry  Weight 

Ash 

Sample 

mg/m^ 

Percent 

June,  'EN12 

ENDSA-1A(202) 

13.57 

18.35 

ENDSA-2A 

25.10 

22.16 

ENDSA-IB 

104.01 

7.00 

ENDSA-2B 

96.58 

4.35 

ENDSA-1A(363) 

4.46 

19.44 

ENDSA-2A 

6.35 

17.36 

ENDSA-IB 

12.60 

15.31 

ENDS A- 2 B 

10.57 

18.09 

ENA-1A(202) 

250.12 

17.60 

ENA-2A 

145.41 

17.42 

ENA-IB 

353.40 

5.39 

ENA-2B 

193.78 

7.81 

ENA-1A(363) 

44.62 

16.55 

ENA- 2 A 

57.09 

22.74 

ENA- IB 

109.07 

11.50 

ENA-2B 

47.08 

5.20 

ENCONT-1A(202) 

395.77 

6.14 

ENCONT-2A 

440.63 

5.47 

ENCONT-IB 

171.51 

0.52 

ENCONT-2B 

344.83 

4.57 

ENCONT-lA(363) 

153.33 

8.49 

ENCONT-2A 

147.78 

11.87 

ENCONT-IB 

190.24 

13.33 

ENC0NT-2B 

237.45 

9.02 

Table  E16 


Total  Phytoplankton  Abundance 


Volume 

Date 

cells/-6 

29  October  1974 

11.3* 

19  November  1974 

26.8 

20  December  1974 

78.7 

3 January  1975 

60.9 

21  January  1975 

84.1 

20  February  1975 

80.4 

29  March  1975 

2355.7 

1 April  1975 

1005.5 

9 April  1975 

622.0 

22  April  1975 

716.8 

6 May  1975 

113.0 

10  June  1975 

1157.0 

^ * Average  of  all  stations /depths. 
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In  accordance  with  letter  from  DAEN-RDC,  OAEN-ASI  dated 
22  July  1977,  Subject:  Facsimile  Catalog  Cards  for 

Laboratory  Technical  Publications,  a facsimile  catalog 
card  in  Library  of  Congress  MARC  format  is  reproduced 
below. 


Caplan,  Ronald  I 

Aquatic  disposal  field  investigations,  Eatons  Neck  disposal 
site.  Long  Island  Sound;  Appendix  E:  Predisposal  beeline 
conditions  of  zooplankton  assemblages  / by  Ronald  I.  Caplan, 
New  York  Ocean  Science  Laboratory,  Montauk,  New  York.  Vicks- 
burg, Miss.  : U.  S.  Waterways  Experiment  Station,  1977. 

68,  p.  : ill.  ; 27  cm.  (Technical  report  - U.  S.  Army 

Engineer  Waterways  Experiment  Station  ; D-77-6,  Appendix  E) 
Prepared  for  Office,  Chief  of  Engineers,  U.  S.  Army,  Wash- 
ington, D.  C.,  under  Contract  No.  DACW51-75-C-0016  (DMRP  Work 
Unit  1A06C) 

References:  p. 64-65. 


I.  Aquatic  microorganisms.  2.  Disposal  areas.  3.  Dredged 
material  disposal.  4.  Eatons  Neck  disposal  site.  5.  Field 
investigations.  6.  Fisheries.  7.  Fishes.  8.  Sampling. 

9.  Zooplankton.  I.  New  York  Ocean  Science  Laboratory. 

II.  United  States.  Army.  Corps  of  Engineers.  III.  Series: 
United  States.  Waterways  Experiment  Station,  Vicksburg,  Miss. 
Technical  report  ; D-77-6,  Appendix  E. 

TA7.W34  no. D-77-6  Appendix  E 


